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PREFACE 


i II An Ix'Cii watcliiiii^ w itli iiuicli iiilorost ilio astomsliin^ 
rapklily of iiici'OMise in tho iiujiort and mho ol’ lIio l)oot siiLvai* 

in tlu* ITnitod l/rovinces of iV<^ra and Oiidli >^11100 18 - 1 ) 5 . Siioet^ssi \a’ 
lalLs in 1 -lie in Irkot j)rico of tlio foreign rctiuKal sni^ai* l<jd to ;i ora-dnal, 
Init. in flio ci'd ja very uiai'ked., d<:cri/iso in tiio pritu' of nativi) siiu;^ar*s, 
ai\d soi>n. bi'jj^an to (‘iir tfuM. tiic native; sui/’ar-re'fini nir inelustry 
was ccrtai>K t^r Vh; in most immini;fit. dan^or wit hin t he near future'. 
In^tlio S|)ajo • >{ Iavo ye ^ Vs’ tho *J>t;ef suo^ar re]>la.e('d llie Indian 

Lira, id (^iiaL ( 7 ///o in tlif; arduDa^s shoj> to the extent of* at li'ast. 50 pt'r 
c _nu . The ^t:'vij 4 j^’'ist ]A'i’[)areii his eh>et ^ v/iries and the; j>ur\ eyor liis 
jams and preser ves larytdy xvi^Ji lujot siifj^ar, and even the; j)oore*st. 
e>^)iiiin sinOJvtay of Tiickrujw e'oiihJ afli>i:<i to inehiloe in the^ luxury e)i 
sweeteiiino Iris 1 e;a* wit h the Inailiant. foreif.’;*!! stuff — a ]>leasure^ lie had 
nc;ve;r; dre;aiiJL|. e>f hefore;. iJurinjj^ ^**y eifheur-! tours in IHOT" in the suoar- 
jiroducinjL!; tracts 1 maeh; occasional enejuira.;s inl (» f ixe' cu>ndition of f lu' 
I'edinini^ fuxich', anci el is^tovafrexl thitf. the i u'otits lia( I he-euj ^h'clininu' to sncli 
a sea'uais e;xf eiK^ that, in place's t he su^j^’ar relimnxs N\a;rc ]^t*^‘pnring to 
close' 1 ^ 14 .* ir f act (irii'S- - 

In Marcli Io 08 a strono representai i« m was inaele to tlio dejvetT'n- 
mmit e>f‘ these; Jh*ovima‘.s by the Upper Inelia 0 'n:ini]>av of' (kunnierce, 
com pk inin^ of the eieedine; in the nati\'e* stmar trxaeh; aiiel ni’^im** <m 
C:i<)vt;rniiieiit tlu' lu-ccssity of iiiiposin^ rt iiiit c'j-\ chilu-s on all 

bounty- fed .sueur lliai mio-ht, come into Indiji. This hui to a j^o neral 
otUeial eiK|uiT-y J hnnij^h the A <^-ri cultural J )e] -artnient, in which I hat? 
to take a conslde_‘i*a] >]e; sliare. 


AViiile' conducting the; eiKjuiry al»ove refe‘rj"e;d ten it oce;urred te> me 
tha.t', ill oidi'i tei se>l\e‘ any ditii cu ltie;s tJiat mij^'lit arise m tuiiire with 
regard to the de;termination ef measm es for pr4>lon;j:ino the life of tlie 
n<iti\ e j nd ustr y in tlie; e\ eiit of tfn; desired h'^islcition iuiliiLjj^ t 4 > se* 4 Mii"e 
tliat c;nd, jrt j\ as ne;ee;r?sary to ]‘a\ e at* liand as complet e; a I'ccord 
its ]H>ssible_; of the; details of the; culti\ ation of* su^arc-am* and inarm- 
facture* of sn^^ars. 1 tlie^ efeiri* l>e;^au ce)l lectinjj; tin; infoi n jation 
necessary f‘oi- tlie com} illation oi‘ such a ?een>rd, iind sjxnt tlie j^re'atc'r 
jiart of the; yane-ernshino' and sug-ar-retiniu}.^ se;ason of* lSl)8~hV> in 
c;arryin;j^ out idu' i;iH]iiiry. 

A must ac*lv ne> wled^e tlie kindness of siicce;sHi\ i; ] )ire;ctor>s of this 
'lAc;partme;nt which has secuii'ce] me the timel' for pT‘ose;c;n tii:<^ those 


eiu]uirii;s. 

Cawnpouk : 

• 7^10 10th Novernher 181 ) 9 . 


- S. M. IIADI, 

Asst. Directory Lctad ILeci>rds and Af/ri., 

27 . oj Ayixc and Ottd/i- 
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TIIK 


SUGAR INDUSTRY 

OJ-; TITBf 

UNITED PROVIN/GE^. OF^'AGRA AND OUDH. 

♦r • 

CLLArTEr/j. 

I>:'i j!.0])ii(.T(»u 

- • • t 

Si:(. av.caJ; i;, Aarrhavaut ojfiri n a rs'tn, is .ti wfjll-kuowu sar.olKiriforous porcn- 
lual of tlio f^i'ass j^inijy bolonj^iiig' l;t» tlio g’jniis, iSncr/n/rum, aud socms to 

Iiiive boon known in lin.Via from time immomoriul. The Sanskrit word for soj^ar- 
c:Mnn is //a////, ul^ wJiicli tlio Hiudi lorms ikh^ nidi, and uulih now i;i uso ;iro' 
oorruptioiis. * - * . ^ * 

Aocordin to Uh^ Tliiidu niYthol(»gy tlio plant was originally created by tho 
renowned liornut ]\I((ra to take the jilaco of heavenly sweetmeats in t]jo 

temporary jiuradise or;:)::ini7.<f(l by him Jdr tVie sake of Jlaja 'Jri.slianIdiH-, whose 
d<'slrt; to 1 k' translated luuivfoi was not JUJiiomplished owin;^ to a refusal on the 
part o!' hidvd, the nnmareh of tho oek‘stial r<‘gions» to admit him before death. 
A recoMc/iljatioii bfdwfHn the t wo Kiijus having Ix^en eventually brought about, 
the tenijiorary paradise was dernolislnul and all its luxuries destroyed, extiept a 
lew, im Inding siigaieaiH% wlih;li was tlirown down to t,h<‘ land of mortals to alVord 
a pennamuit nu niorial of Idskn/ J//7;vy\s iniraeulous de(‘ds. Sinee then tho cane 
• IS suj)pos(‘d to liave* h(;^en cult ivalfsh on llie earth. Tht‘ history of sugaream^ 
cultivation is (juilc* (disciure ; but wo hiid tlio iJaint mentiomal in the jXthcvvd 
Vcf/d^ one of the oldest and most saered Ixxfks of tho Jlutdds^ from wliieh we 
quote tin; following tfixt : — 

iqs^mJTr 11 

. ^ 

“ 1 have surroundod thee witli a. clinging sugarcane to reinovo aversion, so 
that thou shall not he averse to *ine/’ (iSV/eovv/ 7>eo/ov of the V olume- 

Translatf'd by JJlooinlu Id f 

Thus tin re little doubt us io the existence of llie plant in tins country in 
])7e-liislori<i times. 

(J/ir (caiu‘ [uiee boiled to a solid (V.nisisleuey ) 'vvus also*known to tho ancient 
iuhabitauts of India, a.’^ the cxistoucc of the term (j^td .ifi the Sanskrit language 
2 ndfoates. 


1 
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The Sugar Industry of the 


Tradition says tliat Alexander the Groat took a great fancy to sugaroano 
while in the Punjab, and carried it with him when returning home, and that it 
was through this agency that the plant travelled westward. 

Among the foreign ancient writers Strabo has alluded to an* Indian reed 
yielding honey, Avhilo Pio'searidea Jias actuall 3 ’’ given ^he n«Jlno sacchnrum to*a 
kind of honex obtained from roods ^u India. Hoth, ho and Vliny describe ithis 
jiroduct us being white and brittle* and of a .salt-Hko consistence. TPho Greeks * 
and Rotnans obtained it in small qnantities and at great cost from India for 
incdioiuul use, and tbrmed it “ Indian wtR.” 

The fifct that the terms, for sugar in the various •modern languagAs aro^ 
closely allied to the Sanskrit term nUnrk(\rd, is ijiuiost piositiyo evideiico of’ tho • 
article being of Indian origin. 

The popular jiotion that tiie ciuidied rugur, yniari, was itVipor\cd originally to 
India from ^liar (Egjqjt) does'not a])|foar to be well ibun\led, as the Sanskrit word 
misriti meaning “ sweetentsd ” suggost.s tln^ idea that tiie<art of refining, of which 
•the Arabq aro supposed to bo the inventors, also originated with the Sanskrit' 
»peakiug people. . TJjjs Arabic term i/iind (loaf sugar) is probably’ a corruption 
of the Hindi “ k/idmi.” 

Among Muhammadan writers Ibn-i-liatnta, who travelled in different parts 
of India towards the oh*se of tho Iftth centurv’, alludes froquently in his Sq/'ar- 
ndma/t to tho cultivation of sugarcane in various jdact's; btit gives no details. 
He also speaks in eulogistic terms of ‘the magnifioent paundd cane of tho 
Malabar Coast, “the like of which is not found anj’where in India.” 

The author of the Makhzan-nl- Adritj ifu, who is an authority’^ on medicinal 
plants, divides Indian sugarcane besides pnundd into two kinds, (1) tho whitish 
and (2) tho red, each luiving “ several sub-varieties.” Ho says the best white 
canes are found in liardwau and ^lurahidabad, also in I’atna, Gorakhpur, and 
Oudh ; and tho best red canos in Rjijmahal, Agra, «S.e. Ho gives tho hdlowing 
list of the various forms of sugar which were manufactured in India during the 
Muhammadan period of the Indian history ; — 

(1) Qand-i-sit/dh - — The solid product obtained bj' boiling the cane juice. 

# ' •» 

(2) IShakar-i-ahntar or shahar-i-tari — Tho product obtained by 'toiling tho 

juice longer than in tho caso of (1) anil reducing tlie boiled muss 
■when cooling to a fine powder. *■ 

(3) S/iakar-i-snfed — -The sugar obtainedjjy refining the raw materials. 

(4) Nnhdt-i-safed — The product obtained by refining shakar-i-sqfrd w’ith 

milk or egg albumen. 

(5) Shakar-i-sulaitndni — Obtained by subjecting product (4) to a further 

process of refining. 

(C) Qand — Obtainc4 by boiling (0) with water and allowing the syrup to 
solidify in conical moulds. 
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(7) Ihluj or qand-i^mnkavrar — Obtained by reboiling qand and cooling the 

syrup in oblong moulds. 

(8) Nahdf -i-saitj ari — The ])roduot obtained by refining qand-t-muknrrar. 

(9) Slinlar'^i-faharznd — Obtained by boiling qtuid with one-tenth its weight 

of milk till ^t solidifies. ^ 

(10) Fdniz of di 


drop^’^'made witli Ijoiling syrup proj)un‘d by heating 
il) wil.k milk ancl water* and removing the scum us it risos. 


Some 
napies- 


• product (il) wil.k milk ancl 
of products arc^ nof. man 


ufac^.ured now* otliers go under different 


^Jphe earljifsi.^ aiiu u^ ery vaiuaoic‘,^]mpor ireaLiiig oi i no sugarcane ol a very 
impdrj>ant ]>art. of ^l^ese r/^..the Ib nares J>iy*isi(m, was that i)ul)lished 

by tlie.Kasf India Com^ianj’* in ITOi;. ^It mej/ttdued on page 1(>() of Volume VI, 
Part IT A, of thq*7b'rAe^^*fr// of Fr f Hi (UH iis V rod uctfi. , 

kSovorul other pa^jcrsj^.f jiu mslrtictivo Culture hiiv,. boon written from time 
to time by. (lilforont writens .s^iie.o tljeii, but, so fur, i»o utt.uupt secuns to have boon 
niudo to m-ako a •f.-iirly cojiiph^te survey of the sug::ir industry of the United 
Provinces.. The ol^jVct of fliis ISIanuiil is to plucu befor.i tlie imt.lic a hrii^f account 
of the diitorent h.ruis of cane •.'r.twn in the.se Frovimu's, tho iiit^tliods of their oiil- 
tivati(»i). and tho nianitfacture of the various forms «d‘ the raw and refined sugars. 


C 11 APT 12 11 II. 

Tin: IIaOKS of SuCiAKOAXK. 

A.— Their classification. 

liiK rat.e.s of cane gro\' 5 n in tlio C uitod Provinces may ho classified arbitra* 
riJy, with lofcronce specially to thoir agricultural characters and properties, under 
three broad divisiotj^^ riz., (1) uk/t, (2) tjnnud, and (fl; jumnd/l. 

(1) The ukU races.— These are tljc most numorous and most extensively 
cultivated of all races ; th'o’y uro grown almost ontirel^^ for tho production 
of sugar and are little used for cliewiug, and then only among tho lower classes 
of people. The majority of tlie.so races have a fairly hard pith and a hard 
skin, are small or modium-sized and thin. Thoir loaves .are narrow and small, 
and the acfyil roots are often found only on a few of tho lower joints. The 
iuternodes are mostly small ; many of them have a cavity in the pith when 
mature, and in some of tlmiu tho fibro-vascular bundles within th*' cavity 
arc very iiroiniiiently developed.* The fibre- vascular filamenis found wjthin 
the cavity will, for convenience, bo spoken of as tho “cavity filaments.” The buds 
uro generally very small and depressed. 

In most of them tho skin is so firmly attached to the flesh that it oannot bo 
detaohod with ti knife bo^'ond tho length of one internodo. Compared with 
other races they re(j[uiro leas careful and loss expensive cultivation, and they are 
less susceptible to dj.sou 80 and injurious olfeota ol weather on account of thoir 
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hardy iiuture and uro les» liable to injury from attacks of wild animals. Theso 
races may again be sub-divided into — 

(a) Ciines with ditferent shades of green and yellow, or — to usr; the culti- 
.vator's term — “ wliite canes'* ; and 
(h) red canes. 

*\Ve shall classify the races iAto certain groups f «rther" on whpn describing 
them. • 

(2) The (fftintd racGs. — Kxeept in parts oj^ tVie llohilkliantl, Worakb*- 

pur, and llenares Divisioiis, w here tSiese races are grown *to sflinc. extent for the 
manufacture of sugar, their cuflti vatb^n is curried, nn® alniosl/^ exclusi yely •for 
chewing |)urY)oses, and in the districJ.s in ^Jhicll tln^ culti Ration gf jifjtnufd iw verjfc 
limited they are the iiio'st favourite racus for ci?nauni])tion^iji this form%^f)eiif g 

• peeled and cut into snijill bits altogt an^ingh ^ong ( (jnjidc ^ They^are .usually 
taller and thicker than most aS tho //A7/ races, and liave longer niVl l>roader leaves. 
The skin is generally as JiaM as IhAt of most of .tlie v//*7/ banes, but tlie |)itb is 
always distinctly softer and is churac:teri/anl l>y tliy abjiience of the inner eavity 

• and the qavily filaments so charaeteristie in the majority of the a/i7/.<f. * They ore 
generally more juicy, though the juice is not equally* rich in- sugar. -The aindal 
roots in the (jauml canes dovtdop more luxuriimtl^* and on a larger number of 
lower joints tha*n in the vidt canes. Their eyes are larger and more prominent, 
and their skin can be easily detaelfed with a knife, to a length of^two to two 

• and a half internodes in a single stroke or strtdeh. • 

The raw sugars inuiiufactaired from iliom are generally inferior in colour, 
though rich in crystals. The plants are almost always oovercnl wjth a thick 
dark bloom — an indication of the high cultivation whicli th<*y in^cessarily demand. 
They are particularly liable to the fungus disease, ** rr<i stunt caused by Tricho^ 
spharla saccharic and are mor<^ largely attacked by wild animals, which cat them 
with much relish, and on tliis account Ijioir cultivation #has been graduull}'' 
diminishing during the ])ast fwo decades, especially in tlie ^leerut Division 
and in jiarts of liohilkhund, >vhere they art? grown mixed with fungus-proof 
v^/i7j canes in the hope of avoiding the absolute failure of a crop. 

(Jl) The pnntidd races. — Tlieso races do not seetn to lie indigenous to theso 
Provinces, some, at any rate, having boon imported from other parts of ludia, 
and others from foreign countries. They are grown almost entirely ^f(>r chew'iiig 
except ill Sahdraiipur and Dehra Dviii, whore tjiey are to a certain extent oruslied 
for the manufacture of raw sugars, more in the latter tliaii in the former district. 
Generally speaking, their cultivation is confixed to the vicinities of the larger 
tow^ns. High cultivation, involving heavy expenditure, is an essential feature for 
the successful growth of a paundd crop, and for this reason^ it is universally 
believed by the cultivators that in most jmrts of these Provinces its cultivation 
for production ol sugtu:' would never l>ay. ^ * 

The plants are usually tall and very thick, and have a hard skin with a very 
soft flesh^aud no intoriiul cavity. The leaves are proiv:)rtionntcly long and broad. 
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and tho aorial roots more prominently developed than in the ganud canes. In 
most of them the skin can be separated with a knife to a length extending over 
two to three joints or more. Projiortionately to the size and thickness of these 
canes, their eyes are generally small. 


B. — Division of the various forms of stigarcanos into certain groups, and 
^ their description-. 

It has not been pdssihle, in thl> course of the investigations in which the 
materials for tl^t? ^pornpjlajion of tliia worl\,^\yoro collected, to carry out a botanical 
examiiuitwjn of the various cultivated races of sugarcane, and a strictlj^ scientitio 
^KsUjssificatioti %f Ihe raJos cannot th<fi*efore be elfee.ted.- Dr. George AV^att, 
Tloporfer on.Kcononilc Drodueft to the (jroveriimefii of India, has^ after examining 
the drawings, buUndt specirneiTs, 6f the vafious forms •of cane, given certain 

hirjts ®n the basis of which the. uutl^)r ha«i classified the difiJtent races into 

• * • • 

certain groujis, the iiioml)eJ?s of each group resembling each other in general 
aiipoarance and agricultural charaetdrs^ The sciontilic accuracy of this classifica* 
tion cannot, however, be gujfi’anteed owing to the circumstances' explained. The 
groups above referred to cousiitute six series, which are described in the follow- 
ing iiugcs : — 

I (' a ). — Canos other.than red. 

m 

♦SKitHfiB 1. — Tlie dkihul canes. 


These are for the most part modiuin#sized, thin, erect canes of a reedlike form 
(often furr^^wod or strouked) and with a firm texture or close-adhering' rind not 
separable as a rule beyond each joint. The joints or nodes, as they aro called, are 
very slightly swollen. The Miteruodes are short or of medium length and only 
partially constricted. They are at first light lemon green, but turn with age into 
El pale yellow colovirk The leaves ary short, narrow, of a firm texture (though, 
they feel soft), and dark green in colour. ^ 

Atirial roots arise from the lowermost joints of the stem only, and the stem 
itself is usually thickest a littlo above the ground, and from thoro tapors gradu- 
ally. The canes of this series, which is represented by Plates Nos. I, II, and 


III, are enumerated and described below : — 

(1) Ifhaar. ’ , 

(2) Charnii, chamri, of' chtxtlfar. l 

(b) Dhumar, kathri, or juldhd. 

(4) J}/ianri. ' 

(5) ISluchnd. 

((>) Sarauti. 

(7) Montc.hd. 

(8) Keicdhi, 

(17) Karrd 


( 10 ) 

( 11 ) 

( 12 ) 

(13) 

(14) 

(15) 
(IG) 


Mangd, 

IjL/iattiif/d or raihd. 
Hard or hdiisd. 
Kindrd or kaldt^o, 
Hild gaiind. 
liakhvi or rakhrd. 
liori or bodu 
Avhd .or arhi. 


2 
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(1) Dhaiiry dhauly or dhanlu . — Tho wo.rd dhaar literally nieaus white» and 
tlio cane is so called because of the colour of the bloom, although under special 
conditions, chiefly high manuring and copious irrigation, tlie bloom occasionally 
acquires a dark line. This is perha’ps tho most extensively-cultivated cane of the 
United Provinces of Agra and Oudh, and is hold in high esteem, especially in the 
western districts, being looked up5n as <>110 “ queen of fsaiies/’ The liability of tho 
a<j(ii(l cane, wliioh used to bc^ one pf ^ho leiyling ruees^iii the Meerut Division, {V> tho# 
fttnyus disease called “ red smut,” has gradually led to a more extensive cultivation 
and un increasing poj)ularity of dhauly which lias a strong pow^r o^ resistance 
against tluj disease* Dhaid is « cane of mediuni longUi *and thfeknosa, JJght Sea- 
groen in colour, turning into a yellowish green at tij/Yuge of maturity.* It is, 
fairly erect and usually ^"thicker at tlio l^ittom tlii,n at the the thickness 

the middle of the cano being fairl', uiiiforui. The loaves re ^ road and of a dark-, 
green colour, fav ly soft to tho touc\^, ahd^woll spread out iron, the stem. The 
thill dry leaves cov'criiig the stern are also sofl, and. riot very readily removable 
with the hand or t.lie /lansid. Jl thrives best-in a ricli hjam under ordinary treat- 
ment, and yieldirv raw sugar of good colour, wry /*ich in crystals’ and much 

‘valued Iw refiners. * * 

• 

In damp localities, such as tho sub-lliiiKflayau tracts, it gives a fair crop 
oven without irrigati(»ii. • 

In the bdaf/ar soils of Ilijnor this form, lliough. largely cultivated, growls to 
a small height, llic canes btdng also usually thin. The jiwcc has a hluish tint and 
a delicious flavour, sometimes with a very slightly a(jid taste about it, this latter 
feature having, however, hceri noticed only in certain localities in the Meerut 
DiA dsion. The epidermis is V(U‘y thin and easily detached with a knife. In 
petding the cane a poi-lioii of tlu^ pith, which is not liard, usually conujs off witli 
the skin. Under norinal conditions there is no cavity inside the stem and tho 
“ cavity filamoiits ” are also uVisent, the |>ith lieiiig fairW scrlkl ; but Avlieii a crop • 
is Avaterlogged or grown uud^u- unusually liigh culti\ation or in the poorest 
classes of land, the cavitj" and the filamoiits form a characteristic feature of the 
canes. After severe frost red blottdies often ujijiear on tho skin. Tho cane at 
the nodes is fairly brittle and can be^ broken cloan oil’ Avith tho hands at the 
joints. A feature not uucoinrnoid^'^ noticed in dhaur is tho presence of faint 
brown streaks on tlu5 rind, but this is considered to be a sigri^of deterioration. 
Sometimes the stem becomes ‘‘ suhuate,” i,e, the «tre illCH cIcvolt>i> into deep furrows 
in which the point of a penknifo might be inserted without difficulty. This 
fottfure is an indication of a particularly rank ‘growth. 

The more copiously a oane is streaked or furrowed, the greater deterioration 
it is considered to have uijdergono. This tendency to degeneration of dhaur liua 
led to tho establishment of two inferior forms having characteristic agricultural 
features. They are chatnli, cJidinar, or chnrnri, and (b) tlbamnr or katliri. 

' Tho dotejrioratiou is. said to ho intimately associated with the manner in 
which the tops liro cut for ijlanting. A healthy c^uttingc consists of a small 
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portion of tho top leaves and all the nodes at the toj) of the canes down to about 
lf5 inches. Sliould any of tho top nodes bo cut oil with tho leaves to be thrown 
away, tho cut(in<j tliat is tlion left for plantin|j is oonsidored to, bo defective and 
liable to produce a d(‘genorated cane. 

^ If the top* has been cut jnojKudy, tho cane which grows from it will maintain 
the cluiraoteristic feature of dhaio' ; if otherwise, tho resulting cane will bo a 
ch((}nlid' in th(! first year. If propagation made in tlie next year from the 
top of a cV/uw///,” tlio resulting l^atie will undergo furtlier degeneration to 
become’ wluit ir known as “ d/unurfr. r/iionli and dlntniar are ordinarily 

thicker !ipd tailor than tln^ genuine dhauPy' and often their stull^iS beooino 

/?rooked or bend in one cio^eotion niilikc^///f///r, wlileh is straight as a rule. lloth 
are copioiislv Htrealv».d, the df7uniaT more so thvi?i tho idtarnH jor vhaAiinr, Tho 
juice. in* botli easels ^.s dr.stiiictly inf 4 ?^'im\ iit quai’^ify, and so ’acid to the taste tliat 
after q^iewing a fv^w hi(,s the power olj^ tile t^i^etli for gnawing bocomes ])artially 
paralyzed. Consc-quont ly they ’are not attacked by jaiikuls. Tho Ic^af sheaths at 
the top prjr\seTit u very light shade of .magenta, and tho same colour is noticed 
on the surfiKH? of tlio hiave.i at the stage? of gormiuation — a feature as' a rule 

t 

absent in the case of Their foHagt? is more ereet tluin thal; of tho 

dhain\'^ I'lic hiaves eovering tht? skin are tliicker, luirdor, and a shade lighter in 
colour. 

•» 

Till) “ci(tni/r’ aiul “ d/riiintir" cuties yield raw sugars of inferior qitality, 
and uro therefore disl lived as well for tho munufaeture of sugar as for chewing. 
They have both a. well-iuarlved inner cavity and “cavity lilainents” in them. 
They do no* lueak clean off at the joints, but split when the force of tho hand i.s 
appliiul. They are easily distinguished from each other by tho numbor of 
streaks and the amount of tliickuess, which are greater in “ d/rnmiir” than in 


the ether. 

Owing to tho irapos:vhility of pref>aring all the top cuttings in an absolutely 
normal form, soum! defective .quttiugs always tiiid iheir way into tho Held at the 
timt! of sawing. The presemto of a few cliamli" and tl/aunar” canes in the 


plantations of oven the most careful cultivators is attributed to tho above cir- 
cuinstanco. In neglected crops it Is not uncommen to iind 20 to 30 per cent, of 
canes whlcli,have so degencuuted. Careful cull ivators scrupulously avoid taking 
* cuttings frojTi thti dcgeneratc'Jl “ rhamli'' or ‘^d/tnwnr'* eaiies should tliey crop 
up in a field of “ dliaur,-’ and*in faeV every cultivator tries to supiiress tho progrosa 
of ^Wdnonar" and ‘^chaind" by minimizing tho cuttings from degenerated canoa 
in his seed stock. Whether tho cause of degeneration pointed out by tlio culti- 


vators is right or wrong, we arc unable to say, but tho subject is no doubt ono 
deserving of botanical investigation. JD/iatil proper is known in liijnor us “ /«wi- 
jiorid dhaur" af^ distingulslnsl from “ pandarid dhrmr," which wo .look upon a» a 
separate race. Another degenerated farm of d/taitr goes in Jtijnor by tho name 
of “ (jitdarui/' and is recognised from having very mnall' iqtcrnodGS and. u short 
stem, the detoriorutiOu being brought about by defective cultivation. 
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Plato No. I, Figure No. 1, ia a tjfpical apecimen of ilhaur proper. Plate 
No. I, Figure No. 2, is a drawing of a d humor such as ia commonly met with 
in the Meerut district. 

A dotoribratecl form old hour is known in Moradubad as ** dhauri,’' and differs 

from the typical dhaur^hx being comparatively thin and hard. 

• • 

MachnS ., — A dwarf cano of rafe occitrrenco; found only in tye luainpuri* 
distriot:. One of llio nuuii habits (^f its groll^th is to tViraw olj shoots from most 
of its joints. Thu, stem is strav^-coloufe^d ; ai^rial roots (yi^mon^a#*the^ lower end; 
eyes smaU ; pith hard and hollbw inside; juice very sweet. 

The rdh muiiufucturod from this can^ is of excelloM# ouulitV. btit ^he diilturm 
is usually very low. 

S(vrauti (Piute No. I,* FI gdre^ Nfc. ^3). — ^The name is apparently ^eriyed 
from Sanskrit sraivutij hich means oozing out, and..^lie cane is so called hecauso 
of the abundance of the juice lliat it is supposed* to contain. It is '^one of the 
loading* races of ihe Fyzabad and Gorakhpur Divisitms, and also occurs in ubuud- 
ancG in^parts of the Benares Division, especially tlie Jaunpur district- 

Saraiiti growii in Goruklipur goes by tCe name of dasliy and ia charac- 
terized by the presence of a dark bloom over the intornodes. In the course 
of out investigations tlio host specimens of stiratili Ifavo been found in Azamgarh. 
It has tt light green colour tvirning into yellowish g?con us the cane attains 
maturity. lied blotches have occasionally been scon on the stem, but this is 
not the characteristic feature. The cane is thin with no cavity fnside. The 
iuternodes are usually long with a glaucous bloom over them, and the lower 
portion of the cane is generally thicker than the top. The e^’^es are not prominent, 
and the dry leaves adhering round the stern do not fall oft* readily from the canes ; 
the aiirial roots are but few. It is not quite brittle tit the nudes, and breaks 
only partially when bent between the hands. The pith is somewhat soft ; the 
epidermis is thin, and can be removed easily with a knife. 

The gtrr or rdf) manufactured from this race is ver^' rich in grain, though 
somewhat reddish in colour. • It thrives best on a rich loam 3 *^ soil, and in tracts 
where it is grown it is held in great esteem by the cultivators^ as may be 
imagined from the following proverb : — • 

“ Grow satKiuti cane and dehuld rico, and none elue.” 

This proTorb is, however, not based on the idea that the sarauti cane gives 
the largest outturn *of sugar, which it really does not, but on tho fact that it 
gives "^ery ^dtisfautory results under ordinary inexpensive methods of cultivation 
and with less care than other canes demand. 
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Momchd (Plate JNo. II, Figure No. 4 ) — Is a ouiie of greenish white colour. 
It is thin and brittle at the nodes with no cavity inside. The epidermis is hard 
and covered with dark bloom. The dry leaves remain firmly attaeliod to the 
stem. The eyes are prominent and the upper part of tlie -00110 is thicker than 
the lovf^er. Thu stem is not ereut and usually bends before growth is complete. 


JCcivdhi (Plate IT, Figure No.- 5 ).— One of the important races of 

Benares, Jaunjurr, and iSIirzitimf, somewhat similar to the saranti and in parts of 
Alluliubad lookoU ^upon us identiejil with.it. When full grown the cane is of a 
^'?jUowish green colour witli irregular pink 6 r reddish brown "stripes or blotches o» 
the ijodos, which often thickly covered with u^dul-k bloom. The skin is hard, 
thick, and ftoitiblo, amf the iiitll soft W'i\h pVaelically no *liolIow insido except 
the lower joints, ^ij|, which tlifi cliA’ity iiluments are well marked. The stem does 
not break clean off at the nudoij, but* splits in breaking. The stem is flattened 
as in the case of tuird, and the intornodes are long. The dr3- leaves are very 
thin, but firmly utlVuched to the stem. ThtJ eyes are large and aerial roots few. 
It is a hardy cane and flourishes even on comparatively poor s’oijs under loss 
generous treat ftient thqn the luanyd, being also loss sensible of injury from 
waterlogging. 

# 

The raw sugar made from it is rather reddish in colour, though rich in grain. 

% 

Mangd — also calltul mai/dpurL — Colour green witli red blotches on the steni^ 
pith soft; the juice luis a little acidity in it. 

Jxhatiiiyd or rai/td — Ts a green cane of llohilkhand akin to dhaur. Its inter- 
nodes ore, generally sjnuiking, shorter than those of iximlarid and longer than 
those of dhaur. 

The ei^ii^efinis is very tliin and cannot he detaclujd easily with a knife. A 
dark bloom covers the iuternudes. Tlie oolouj" of the skin at the nodes lias a deeper 
tinge of yellow^ t-liaii in d/taitr^ and the foliage is a shade darker green and nioro 
branching than that of dhuur jiiid jpandurid. The pith is somewhat soft as 
compared with dhdur, but the juice is less, rich in sugfir (uuerofie) than that of 
either dhaur or jHOtd arid and distinctly acid; lieiico the name. Tho 7'db rnanu- 
facturod from khaiuitjd ii% tinted green. Its f/tir and juice have also a deeper 
shade ol* green than tho.so of d/tater nml paadarid. It stands waterlogging more 
efioctually than dfiaar. It is scarcely sown by itself, being almost always mixed 
with dhaur vlmA. fniad arid.* 


Ildrd^ kartrd^ or hdasd (Plato No. II, Figure No.- 0 ) — As its name signi- 
fies, is u cuuo of generally hard texture. It is a smy^ll-sized cane with u thin 
stem, often ifery close-jointed towards ^thc top. The skin is not easily separable 
with a knife, but comes olf in bits. The pith in i^ie .greater part of the stem is 
solid, except in^ canes gro\ijn under poor cultivation. A few of the lower nodes 
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aro, however, hollow as a rule with well-devoloped “ cavity filumonts ” varying 
from 3 to 16 iu nun»ber, which can be easily counted. Tho colour of the skin varies 
from a light sea-green to a dull pale green, the lower iuternodos being sometimes 
of a light canary or straw colour. The bloom is white or at the joints slightly 
dark grey. On some of the inturnodes very small brown specks or blotches may 
occasionally bo seen. It can well stand the' eli'ects of stagnant water, and on 
account of its liurd character is not liabie to much dumt<gc by wild animals or 
ifisocts. The stem, instead of h^ing round or circwlur, is perceptibly flattened 
from top to the base, so that a cross section of it is oval. This fs.the main distiiif 
guishing feature of Uie cane. Aerial roots aro absent except aliout the lowcot 
joints. Tho leaves are perfeol.ly erect and thin. The buds iiytj sinall, except on 
a few joints at the tofp, where ncw'shoet.s begin to sproui. when tli^canes attain 
maturity. . • ‘ ^ 

Tho gur or r&h manufactured from it' is of a reddi.sh colour, but rich in grain. 


Kindrd (Plato No. Ill, Figurh No. 7). — .V comparatively soft race of vJifi 
generally grqwn in conjunction with tlhnxr. Tlio colour of th«? skin is green, 
turning into a yellowish griam towards tho hitter jieriod of growth'. Tho hloom 
is conspicuously absent, and the cane has reddish rings at the joints. The juico 
is nearly as agreeable to the palate as. that of tlio Its skin is trans- 
parent and smooth, and cun bo detached to a length of three to four internodos 
with a knife. A typical hindr cane is copiously covered with reddish brown 
streaks. It splits when broken at tho joiuts. Tlio leaves are erect and long. 
The sugar it produces is reddish, but very rich in crystals. Kindrd is known 
in Poliilkband as hnidro, which should not be (ionl’oundcd with 1;otdrd,. Kvndri, 
a.s its name implies, is an allied form, differing from tlie hnn'ird iu being compara- 
tively thin, short, and scanl ily streaked an’d in having a richer and more delicious 
juico. It is stated that kindrd is liable to degenerate occasionally, and when this 
happens the streaks on the iuternodps booomo few and faint, and the juice yields 
a poor quality of sugar. 


Pild gannd. — A straight cane, having a fairly tliick stem of pal© yellow 
colour (hence tho name pi/d ) with streaks on tlio iuternodcs ,• eyes prom.nent; 
bloom dark ; epidermis smooth, thick, and oasily detachable ; cavity filaments well 
developed. The juice has a slightly acid tasf.c ; aiirial roots present on several 
joints in. (ibo low'er parts. Pi’oducos gnr or rdf> vi a rich quality. Its cultiva- 
tion is confined to tho tahsil of Buheri in the Bareilly district. 

“ i 

ItaMfi (Plato No. IIT Figuro No. 8). — This is one of the important canes 
of Ilohilkhatul, seldom grown singly, and very frequently iu (sonjunction with 
“ (ihaur ” and “ chan” ; thrive? be.st in dumai soil and yields juico fairly rich in 
sugar. Tlie colour of the skin is greenish yellow turning into a pt^le yellow when 
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tho cane attalna maturity. The internodcs are copiously streakod and sninller 
than those o£ the dhanr ; the aerial roots extending to a greater height in the 
lower part of tho cane. Tho stem is not brittle at tho joints, and the opiderniia 
can ho easily removed with n knife to a length of two internodes. It ie less 
juicy than tho pnmlarid." It resists the oiTect of waterlogging, and is therefore 
specially adsipted for cultivation in low' lands. 

^iodi or hori (Plate No. ITJ, Pigure No. 9) — Is an erect cane of medium 
size, largely grown iri the llohilkhand and Metirut J)ivision.s in conjunction with 
dlidul, hiudra, ifnd unrc/d/d. The stem is yellowish green, hav ing a red ring at 
^Inf nodes, and Is generally scored and streaked; The eye.s are prominent, intor- 

• node?! slmrl. and hollow, and tins cavity iila;tnents wtsll-developed, Tho joints are 
covered with a glauctsas hloom. Tho dry leaves remain fcslded tight, and the skin 

• is thick aifd lough. The pith is soft and the juice abundant and sweet. The 
diirial roots uro con-rnon at the lower cud. JJod: is one of the valuable sugar- 
yielding canes. 

Arfid. — JSfiri, Mhe is liable to degenerate as arltd, arid, or arri, Tho 

deterioration is' said to. bo due partly to careless cultivation atnl ])artlv to tho 
defective vnatmer in which toji.s are out for jdanting, as alieady stated under 
d/t((i(r. The deg«!nerati»m u-sually In^gii^s at tljo toj) in the tirst year, in which 
only tho uji]»er half of *1110 cane chango.s it.s features, the lower half maintaining ’ 
the characters of the original cane.^ In the course of two or throe years the degen- 
eration is complete, and the cane acipiires tho characteristic. api)earance of aria'. 

Arhd is a thin cane with long intornodes. Tlie aerial roots are luxuriantly 
developed. Tho stem is^ tough and tho “cavity filainonts” well marked, oyea 
prominent, and juico sweet. 

Ivarrd — ft) ’one, of tho Bundblklmnd canes grown only to a limited extent. 
When in perfection tho colour of the epidet-mis is straw coloured and spotted 
with red blotches. The pith is hard, the juice scranty, sweet with some acidity 
in it, and i»oor in sugar. The internodes uro short U7ul the leaves long and 
aarrow. 


• SicuTKH II, — The caiiow. 

• • • 

These are sliort, thin, yellowish green in coloiir, and brittle at tlie joints. 
The stem is marked with pink or rod simts or 8trij>e8, and tlie .skin adheres firmly 
to the {»ith. Tlie series is fepresonted hy Plato No. IV, and tljo following ‘i.s a list 
and description of the various forms helonging to this group : — 


( 1 ) Jirnfud. 

(2) yf;/anri. 

(3) Jldn.si. 

(4) Jl/iar. 

( 0 ) Kii<jliag,i. 


{()) Khajrd. 

(7) PfiiKiaria dhaur. or pandrd.' 
(S) Siddd. 

(9) lihfidird. 

(10) Arhard. 
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Matrid (Plate No. IV, Figure No. 10) — Is one of tlie most esteemed races* 
grown ehielly in the loamy soils of eastern parts of the Doab and Ifohilkhand and 
in the north-west of C)ud.h. It is supposed to liuve been imj)orted originally from 
Mai we. 

Generally sjjoaking, it is one of the short and thin canes, but under specially 
liigh cultivation it has been found to grow tall and fairly thick. Under such 
circumstances it is, however, aj)t to fall over und-tlirow olV ^imots from tlio joints. 
It yields a large outturn of rav' sugar of excellent“quality, aiwUis considered in 
llardoi to bo superior even to ((/autr An tha-*. resja'ct. The p\vn\ is T'ellowish 
green, vv hicli turns into u straw colour at the time of maturity', and is brittle fit 
the joints. 

A feature invariably pn*sent in TTardoi aiwf 8liahfah;iiipur is WiO ap|)earancu 
at the end of the rains of reddish brown spots' >>r ])4i1 elites® roKiuj the stem 
just above the <y es, whicli are small and depresyed. AVheii gn^wn v' ith proper 
care on uplands the })ith is solid ; but under (>])])osif o condi tioiis, or when llio 
stems fall over, the eane becomes hollow inside, and is marked with the presence 
of the “ cavity lilaments/’ 

The rind, whicdi is thin, is very firmly attached to the pitli, and comes off 
in small bits if uii attempt be made to peel it vvitli a knife. The pith is fairly 
soft for au uh/i race. The aiirial roots are few exc;(‘pt in helds which liave been 
waterlogged. The leave.s are c^rect and broad, and the stalk thinner at tjie top 
than at the baso. The juice, espc?cially" from the uj>per haif of the cane, is 
sliglitly acid. 

It is stated with confideiico that this race maintains its eluiraeler cvily if 
cuttings from the wlnde (jane he employed for jdant ing. liy sowing the toj)s alone 
the cane degenerates inti) tlie inferior form known us mjanli. 

Jlgditvi or (Kjauli , — This is one of the inferior canes of the' ,Slui]ijalninpur 
district, alleged to liave lieeii cstabli ’.hed from degeneration of t,lie It is 

stated that the deterioration takes ])luco by planting tlio tops of tlie infttHu.y the 
resulting canes acquiring the chara(jters of the aifcudu Tlie term (Hjauli literally 
signilios a cane projiagated from the to]>s. 

account of its inferior (jualities it is nev^er grown by itself; alwuiys in 
mixture with dlidu}\ dihchdHj and chan. The colour of the stem is yellowdsii green 
with small reddisli patches in ])arts. Tlie rind is thin, but hard and firnily 
attached to tlie pitli, and tlie eyes prominent. The stem is always liollow, with 
the characteristic filaments well dev^eloped inside. The juice has always mon; 
acidity^ about it tlian tliat of the rnatnd, 

Agauri^ wbetlicr propagated from the tops or from the cuttings of a whole 
can^, maintains the features peculiar to it, and never recovers the characters of 
the parent 7natnd, 

lida.si (Pluto No. TV, l^iguro No. 12) — Is a tlxin cane with a delicious juicje. 
The colour of the epidermis* is greenish yellow, spotted with deep pink blotches. 
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The stem is very tough. The pith is soft and juicy, and the skin thin and hard ; 
leaves erect. 


liliar , — A thin, straw-coloured cane; pith hard; juice sweet; eyes small aijd® 
prominont ; leaves erect. 

Kdifhazi (Plate IV, Figi^ro H). — A incdium-sizod, straw-coloured 

® , . * 

cane. Puds sirii^ll with a Hastened stem like that of the lidrd, and is so culled 

• . • * 

because M tho tbin^aiicl smooth “ pi,iycr-lik€i ” skin, ousilv stsparablo f roni tho pith, 
rilji fai rly soft witli no cavity inside. Stjino of tlio internodos streaked and 
^ spott 4 ?d»roddisli 1)1*5 wn ; juice verj^ sweet. Grown to a small extent in the districts 
of Pareilly alid Pilibhit.' • 

^ Jvhojrd . — A yellowish grofin^caue with* sliort interi^odes, some of them 
streaked as in »*^//.7/rV and spotted in parts witli hlood-red or brown blotches ; 
eyes very small, aiu'ial roots upptjur on the lower six or sovon joints ; skin easily 
detachable with a knife ; juice rich and sweet. 

• • 

Paiularid-'dhaiil, iHui((a\id^ or panrard, — This is largely cultivated in the 

north of Ilohilkliaiid and of Oudh. It resembles dhaur proper oiil^ in colour of 
the slijii and of the bloom, and dillers f rom it so materiallj^ in other respects that 
it will, we believe? be a in is take to reckon i(. us a form of dham\ as cultivators in 
some parts of lloliilklnind seem to do. Tho cane is generally longer aild thicker 
than«t.he dliaui\ tho thickness in tlie middle and towards tho top being greater 
than at the base. Tho stern is remarkabl^^ flexible and has a zigzag form from 
joint to joint and a marRed depression near the eye at each node. 

The epidermis and the pith are harder and the top leaves more erect as 
compared wifli*(7//(^yr/*, and the ea*no, on account of its hardier nature, resists tho 
elTects of waterlogging more effectually. Tlfo internodes are comparatively small 
rxnd occiisionally streaked, but are not so brittle at the joints as in tho dhanr. 

It 3 ields sugar of fairlj' average quality and maj^ on tho whole, bo regarded 
US a valuable variety. 

Sifh /d-^Is a green cane with a liard rind and solid pith, poor in juice, wliieh 
is, however, very sweet ; grown to a \ory limited extent in the Fatehpur district. 
Further particulars are not known. 

llhadicd . — A thin, erect eaiie ; colour yellow isb groon ; iuternodos spotted with 
catechu brown blotclies ; cavity lilaineiits fully dovelop6d ; aerial roots common 
at*thc lower end ; eyiis prominent ; loaves jierfcctly expect. 

ArJeard — Guo of tho raro forms of Doiib oanos ; .has juico’ ;rioh. in sugar uud 
swoot ; pith hard j louvos short. 


4 
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Herieb III, — The litmvdr caiics. 

These may bo viewed as closely related to tho first group, but are altogether 
thicker, strongor, and more erect and brittle. They have a pale swelling above 
4he actual joint or«nodo, and with tho internode distinctly contracted towards 
the middle. Many of these capes become striped longitudinally or have, roseate 
patches on the otherwise yellow or pale greenish texture, and' the bloom, especially 
near tho joints, frequently turns dark 'coloured. Thej' yield a juice rich in 
crystalline sugur, and are highly prized on that ‘account bj' tho-^ owners of refin- 
eries. Plates Nos. V to^VII roj)rosent tlio qeries, and the members ooratitutiug 
it are named and described below ; — • 

( 1 ) TCustrdr. 

(2) Mnn(]o. 

(3) Motki niavgo 

(4) lihardngd, 

(5) Jtfora. 

(G) Dkaiira. 

HusicAr, kuitidr, khiisi i/dlh/d or Jdiufthnli (Plate No. V, Figure No. 1?1). — The 
term kuatc^r is apparently a corruption of the Hindi w’ord unkirdr (deKeato), and the 
oane is so culled because of its brittle nature ; a single j<!rk witli the liand being 
sufficient to pull the cane out of the ground. Kuan dr is a cane ol liighly esteemed 
description, most commonly grown in Sultiinpur, Purtiibgarh, and parts of 
Allahabad. There are two forms of it suffieioutly distinct from each other to bo 
readily distinguished : — 

(1) dudhid or the ‘‘white,” so culled on account of the colour tho 
bloom and its softness as coiupurod with the other. The colour 
of the rind i« j^enei’ully a li»:^ht sea-'green tinged with yellow, 
cliicflj’' just above the nodes* Tho bloom is glaucous or white; but 
in some instances, especially on the lower joints, io is dark; in 
some cases dark red slfreaks or blotches appear on individual inter- 
nodes. The blotches are chiefly prominent on the canes growing 
on the border of the field and conseqixently more exposed to the 
sunshine, which, it is* stated, favours the development of the 
blotches. Ill such cases the blotches are more or less triangular 
with u big base and a fine apex jiointing towards tlve root and 
covering nearly half the surface of each intoriiode. Tjouves erect. 
Tho cane is brittle, breaking easil^^ with the hand about half an 
inch above the bud. The rind oftnnot be pooled off. The edible 
part in most canes is solid, but sometimes the “ cavity filaments ” 
are present. The pith breaks into small pieces on pressure with 
the fingers ftnd cannot therefore stand bruising. Tho colour of 
the pith is slightly greenish. ^The aerial roots are confined to the 
two. Or three! low^^r joints. Under high cultivation the oane grows 
fairly thicker than is usual among most of the n^\h races. Tho 


. (7) UcinjA.^ , 

( 8 ) ^TsVfUirird. ^ 
Tatarki^ n^anrfto. 

(10) Jtrori, 

( 11 ) Charkahid. 

( 12 ) Karird. 
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juice has a slightly acid reaction. The dry loaves come o£E clean 
when detached with the fingers. The buds are small us compared 
with the size of the cane. 


(2) sahz kusndr, also culled bharngd* or hhuili. This is grown mj^ro 

ubtindantly than the dtidhid, and resembles the latter very closely 

in all respects, except the colour, which is green, turning into 

ycllowisti green when the ^iiite is ripe, the interiiodes being covered 

with brown blotfihea in parts. A form of green kusicdr, having its 

origiy in more careful «ultivai;ion and liberal trcutnient, is known 

US k(r}arid, kajli, or kajari. The word is derive?! from kdjal (soot). 

This form dill'era ftiainly from the dud It id and tlie typical sahz 

lAtfttrdr ip be I more copioLv;^ly ooverefl all over with perfectly 

flark bloom aiul tlio^rincl being more deeply tinged with j^ellow. 

The cliaracter of tlie lilojclies is very similar to that in the dud/iid^ 

• # *■ _ 

Tho local liumo for kajri in Allahabad is mrtjhnd. These races 

are seldom grow'u . 8 epsiriitol 3 ^, alwaj's mixed together, tho propor- 
tion of the green being tho largest and that of kftjri the least. 
OccusionuUj^ they are grown in Sultiiinjur in conjunctitm with tho 
hdrd. 


General lit’ marks . — All forms of ki^u-dr have tho jieculiur property of uni- 
formly splitting into two parts with a knife, which can be likewise split into two 
and tbeso again into two. 

Tbo knsirdr canes form tlio main souroo of the production of chenihd gur, 
tbo raw sugar most extensively and higlily appreciated for refining purposes by 
the sugar refiners of theJFj'zahud Division. 


Mango (T*fiito *No. V, FIgurfe No. 14)- — Is a perfectly straight cane, thick at 
the huso and Vieautifully taiHiring into a jioitit at the toj). "Very largely culti- 
vated ill tho greater part of th<! Gorakhpur and Bemn’es Divisions, and is 
regarded us tho king of canes in those tracts. Mango is licld in tlio same degree 
of esteem in tho east us dhaur in lloliilkhund and the western districts. Tho 
renown of the gur of liusti owes its origin to tho excollenco of mango with regard 
to its ^uulky of sugar. The colour of the stem is v'hitish green, and the inter- 
nodes are short and covered with a glaucous bloom. Tho cuiie is spotted in parts 
with brown spooks or blotche.s. AV^’licn grown in lowlying lands subject to 
waterlogging, tho reddish blotches are more numerous and tho cuno is then 
designated as “ lalki mango” as compared with ttjarki” (white mango), in which 
blotches are either absent or scarce. 

• Cultivation on elevated lands minimizes tho- appearance of these blotches. 
The. eyes are prominent ; tho epideamis is soft and easily detachable. The aerial 

•.This should uot be cozifeundcd wilU “ bhufatjgd," whicli is a dillcrent kiud of enno. 
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roots aro found up to tlio fifth or sixth joint from tho bottom. Tho ediblo 
portion of the cane is fairly soft and juicy. The jinoo is rctnarhably sweet and 
delioious. The cane ia brittle at the nodes. The loaves aro drooping, soft, and 
smooth, and of a light green colour. This cane sull'ers great injury from stagna- 
tion of water. Aii important feature of the cane lies in the absolute ercctnoss of 
tho stem with no teiuhmey to bend in tho course of the growth, however great a 
height it may attain iindor siiooiully liberal treatment.. In Jaunpur two .forms 
of mango are known, viz,y mol hi (Plate IfKo. V,’ Figure No. 15} (th^ thick) and 
(Plato No. VIT,, Figure No, Ip) (the^Hhin). Tl»c lattc^', it is stated, neyer 
acquires the thlckficss of the former, although it may grov^ .equally tall under 
high cultivation. Tlio mothl mango attains roiSuirkable magriitude oi licight and, 
thickness in the richer class of soils, in Bolliu and Ghazipur, where it is known 
as niolkiy* or mothi paoisdriy^ and yields a remarkably 1 igh outturn, 

of raw sugar, particularly rich in crystals. Mungo in Azamgarli is considered r 
specially valuable cane. 

The following proverb, supposed to signify tlie high appreciation of the cane, 
is sufficient to indicate the excellenco of its merits : — 

Tho following is a free translation of tho text : — 

Although, tny sweetheart! thou art dear to me, wliy shouldst thou ask for 
a whole oanoP I am not prepared even to part with half the cane because it is a 
mango (ond therefore so valuable).” 

# " 

Sharangd (Sanskrit bhur ~ full and ang — body, full-bodied or fat) or 
karia is a tall, green uauc, deeper green than any other kind of nkh, very nearly 
approaching the greenness of paundd, the name karid being applied on uceount of 
its dark green colour ; internodes are long. Tho skin is very soft, and so firmly 
attached to the pith that it is very difficult to remove it. Small, reddish brown 
spots are occasionally noticed on the stem. The pith is soft and the Juice remark- 
ably delioious, so that this is one of tho fow kinds of ukh which arc prized for 
chewing purposes. 

The raw sugar made from it is of fine quality. 

Its cultivation is confined to certain parts of tho Lucknow and Fyzabad 
districts.. 

Hoof'd or rei^fwd (Plato No. VI, Figuro No. IG). — Tliis is ono of the 
prominent oanos grown in the Gorakhpur and IJonaros Divisions. It is a tall 
and thick cane, and is so called because of. its fancied resom bianco to 
(Rioimis communis) in thickness and the presence of tho central cavity. When 
in perfection the stem is yellowish green, the epidermis is thick, tho pith soft, and 
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tlio cavity filaments .luxuriantly tlovoloped ; dark bloom, not easily rubbed off, 
sometimes completely covers the yellow of tlio ground. The eyos aro snudl and 
depressed; the cane tillers froel 3 ^ It is brittle at tho nodes. The stem is vmi- 
formly thick, except towards tho top, where tho thickness grows loss*. Occasionally 
a few red blotches make their appearance on tho internodcs; but this feature is 
ifbt prominent. The aerial roots run up to tho fifth or sixth joint from tho bottom. 

The cane is rich in juioo, perfectly free •from acidity. Tho leaves are broad 
and long, and tho ir^teruodes uro«siu‘all in proportion ^to tho size of tho cane. A 
crop o| jTord ‘requires v^ery attentive m^uageinont. It produces raw sugars with 
large crystals of considerable strength and brilHancy, and tho su^ar is therefore 
'largely used fon refining purposes. As a result of thick -sowing an inferior form 
of this cane known* us reori No* VII, Figure* No. 20) has been established 

in Jtivinpur an4 Ili^iuifes, which ^'esoiiibles th*G parent ii> all features except tho 

thiejiness, which is much less. 

• . • * 

])liau7'n-d or dhauWt. (Plato No. VT, Figure ‘No. 17). — A green cane of 
Azamgarh, harder and thicker than mango, but yields a fair outturn of gni' and 
requires somewhat loss attentive management. Its colour is lighter than that of 
mango, and it thrives best on elevated lands. Tho rind is hard, and tho stem is 
verj- brittle at the no*des. The atirial roots grow up to the fourth joint from tho 
base. The skin does not peel olf easily, and is thick and flexible. Tho eyos are 
prominent. The intefnodes are patched with dark brown blotches, and tho pith 
is hollow inside. The tlhauru'd cane should not be confounded with dhaur. 


A cane similar to I'cord, called “ hcmjd ” or “ henr/mrd ” (Plate No. VI, Figure 
No. 18), is oxten 8 ivel 5 ' cultivated in the damj)er parts of Qorakhpui’, and yields a 
high outturn of sugar. It differs from rcurd in having a shorter, but distinctly 
thicker, stem, wifh* snialler internodcs covered with more prominent blotches of a 
brown colour and a darker bloom ; tho upper half of tho stalk being usually 
thicker than the lower half, llemjd is undoubtedly tho thickest cano among tho 
iikh races, very nearly approaching the thickness of an average paundd. 

Lfidarivd — Is a thick cane of light green colour, rich in juice, having a 
pith slightly aoid reaction; poor in sugar; the epidermis is thick and hard, and 
tho soft. The internodes are long and the 03^08 prominent. Tho cane is tough, 
and the skin firml 3 ’' attached to the jjith. An important feature of tho cano is 
the presence of a marked depression at each joint near the eye. I he loaves are 
long, broad, and drooping. 

Oharkahid, postahid, chamrahid, phatnahid, or ckhniphatti (Plate No. VII, 
Figure No. 21) — “Is a thick, short, and ereot cano : so called because the intornodes 
are liable to burst when the cane is neaily ripe, so aS to ‘form furrows on their 
surface. Tho eyes lare very small ; epidermis thin, but not easily detachable ; pith 
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soft» and juice very sweet- The stem is very brittle, close-jointed, and zigzag 
from node to node. The skin is pale green, covered oVer with thin, brown streaks 
in parts ; aiirial roots found on three or four lower joints ; bloom dark. The gur 
, or rdh manufactured from the cane is rich in grain and of excellent colour. An 
important feature of the cajie is its liability to put forth young shoots from the 
nodes. 


J^aricd — A straw-oolourod cane, paving a 'particularly hard pith ; internodes 
short; bloom dark. • ' ’ 

Lahltrd or neold — A forn^ of^hurd cann of the class “ canes other than 
red known vlb , Inkhrd or ueold\ ip found ir parts’ of Ou^ and Allaliabad* 
Owing to its peculiarities of fe^iturc, it cai.not he safely classed uhder any of ’the 
groups already mentioned, ai>d is therefore described separately. It is a rail, 
quick-growing cane, which hecomos sufficiently mature f )r chewing purposes in 
the month of November, aiul is of a green colour witli a very liardskin, sometimes 
spotted fwith pinkish patches in parts, liloum almost absent,^ (^xcept on a few of 
the lower joints ; eyes prominent, and internodes long. The joints or nodes are 
markedly swollen. Tlio pith is hard and poor in juice, which has a somewhat 
acid taste. The aerial roots run soni<otimo8 up to llie middle of the cano. It cuu 
•be grown in any class of soil with very little cure and trouble, but is never growm 
singly because of its poor outturn and qualit}^ of gur. Onlj^ a few plants are 
generally found in the dhnur fields of Ilobilkliand or the iuxraiiti ixnii .haraukhd 
crops of Fyzabad. In I'j y.abad it w^as stated that the gur from haraukhd crops 
was so rich in crystals that it w as difficult to make it into halls (hhelisi) ; lakhrd 
was therefore crushed with haraukhd in order to correct the juice of the latter, so 
as to make a siij^ar wdiicli would admit of hhelis being prepared. On account of 
its hardness, the cane is commonly used as a poker for tlie sugar-boiling furnace. 


Ch). — The red ukh canes. 

Skuitsb IV, — The “e/rrw" ^ronp. 

These cancs are most exteusively grown in tlio central and eastern Doilb and 
in the liucknow Division. The most important of them are — , • • 

. (1) the ehan or chin (Plato No. VIII, Figure No. 22), which is the main 

form cultivated in Aligarh, Ftah, Ft/iwah, and Farrukhahad ; 

• (2) tho ramui, which is largely cultivated in tho tract of Oudh extending 
from TJnao northward to Bahraioh ; 

(3) the haraukhd, grown to a considerable extent in Cuwhporo, Ftdwah, 

F 3 ’zabad, and Basti ; 

(4) the gcgld, which is found in. Mainpuri and Farrukhahad ; 

(5) tho lalri of Bulandshahr and Sahdranpur ; and 

(6) the hardgar of Fatohpur (Plate No. VIII, Figure No. 23). 
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In all probobility these different kinds are identical. A most careful micro- 
scopic examination, held at our request by tho Director, Botanical Departniont, 
Northern India, has failed to discover any difference between their botanical 
structure. * ^ 

I 

The different names given to them must therefore bo regarded ns merely 
I^al. From tho ovideuco before us,* w)>ich consists chiefly of statements 
of cultivators and obsorvittiona mad^i bj'^ ns, all wo can say with regard to 
distinction is, tliat chin is perfectly identical with rmnni ; that it is, on the whole, 
the thinnest'end the shortest ; that hnrcitihhd is thicker than tho chin and most 
ajit to bond in oourno of g’rowth ; and that tlio thickest ami most eroot of 

• fill, vC'ith jioi’haps a colour of tho kind. Ldiri is perhaps the deepest of all, 

and gimilar to in other T^speots. • 

Tho following i's a description o£,the foaiurcs common to Ui6bo canes. They 
aro^ull rod or reddish in colour, and have a, very Inlrd rind or pitu. They are poor 
in juice as compared with some of the groon canes, but yield a rich quality of 

sugar, reddish in colour. They liayo a yellow or reddish yellow ring at the node 

• • 

and a central cavity in «ithe stem, Tlio cavity lihiments nro almost alwa^'S 
prominentU’' dovcior|iod ; tlit^aiiriul roots extend up to several joints from *tho huso 
upwards, especially in tho hnrfCihhu. The buds are very prominent; the bloom 
is often glaucous and occasionally dark. I’lio^' are not brittle nt tho joints. 
The edible jiortiou of tho canes is so bard that when chewed it injures tho tongue 
and tho jaws. They all grow fairly well in tho liglvter classes of loamy and hhuc 
soils, ami sulTer little from flotfds. They are consequently cultivated chiefly on 
tho banks of rivers and in lowlying localities. Tluiy are liable to flower in tho 
cold weather, tho flower being similar in shapo to that of tho mrpat grass 
( Snecharum ciliare). The chnn or ramni ratoons particularly well. They are all 
quick-growing forms of canes, and are ready for crushing in December and 
Januurj’". They ^ require tbo least attentive cultivation on account of their 
hardiness. The bardgar is ulwaj's crooktsl, its juice is somewhat acid and u«;riul 
roots abundant. 


Jundarid — Is a red cane grown in parts of Bahraicli. Very, likely it is 
identical with the ramui of tho Lucknow Division. 


Akhfi — A tall cane of greenish rod colour, having a bout or crooked stem 
with rod rings at the nodes, reported.only from Fateh pur. 

Tho internodes are sjjotted with rod patches, .and the cane thoroforo some- 
what resembles arhd in general features. The aerial roots are common at tbo 
lower end, and tbo “ cavity filaments ” well developed. The epidermis is thin and 
easily detachable. The stem is not brittle at tho jointsP. 


Burad — Is similar to ]fard(jat ; eyes depressed. 
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Sardthd or f^ortJ^A (Plate No. VTTIp Figure No. 24). — This is one of the 
important tall c?anes cultivated in the Meerut Division. The stem usually begins 
to grow crooked when the crop is young. The colour of the epidermis is red; the 
aerial roots ordinarily run up to the fourth or fifth joint ; the pith is hard and 
somewhat rich in juice, Imviiig a little acidit-y. A rod ring at the nodes is very 
prominent and the cavitj^ filaments welt inurkod ; the top leaves are erect ai/ 
thin. The colour of the bloom is usmilly dark at the wnodes, but glaucous on tlio 
iutornodes. The stem is not brittle at the-joyits, the skin, is thin and*th© eyes 
protruding. Ciiir or rdh inanufacturocl l^orn saretltd is rich in grain; but red in 
colour. The ciyie is often grown.m conj\inction with (Hianr.* 

• 

O/iofru - — This is u short,* ilyu, aud hard ca«d* grown in JDehra Dun. ,1'he* 
colour of tho skin is rod.^ AV^e haVomot seen, itt ^ 

Tho series of'vod n/;/i canos'describ^d i^c^vo is represented by Plato No. 


IT.— Tho canes. 

SnuiKS V. — Tlie at/ani cfiiips. 

Those embrace all the features of the (jannd C 5 unes described on page 4, 
Chapter II. ^ 

Tho scries is represented by Platon No. TX, and in tho following pages will 
.be found a full description of each race belonging to this series. Tliese races 
arc — 


(1) Afjattl or titcrlhi, 

(2) J)ikch(in. 

(3) I*aiisd/ii\ 


(4) J\dld ganud^ . 

(5) Katdrdy hardulchdj tankd, or nnnigd. 
(G) O/iordMit. 


Among those the most important races cultivated for the production of 
sugar are — ^ • * 

(1) The agaal or agranl yf Itohilkhand. This cane is called gngaul or 
liarcilly hd gajind ** in Meerut and mvrt/ii^' (Plate No. IX, Figurt? No. 25) in 
Sah^iranpur aud MuzaiTarnugar. The names ** GrV/r/r/y// ” and liarvillg owe theii* 
origin to the fact that tlie cane was first imported from Bareilly nearly half a 
century ago, and acclimatized in the village Gagaul in Meerut district, and the 
name ** merihi ’’ to the circumstance that the acclimatized seed-can^^ wop imported 
from Meerut. Jig a id is a tall, green, or yellow grCou cane, very juicy and fairly 
rich in sugar, and was once highly esteemed both for chewing and sugar- 
making ; but on account of its liability t6 the fungus disease, uhikd, and tho 
failure of many crops during the past few^ years its cultivation has been 
gradually dwindling, down. The internodos arc fairly long and covered with 
a dark bloom in parts, specially near tho joints. Tho epidermis is thiok> but 
can be detached very easily with a knifo^to a length of two or tljiree joints. Tht) 
eyes are prominent and the ^ pith soft with no cavity in it. The cane docs not 
break off clean at the joints when hand force is applied, but bends and splits. 
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The oano of tho top ih rather flattened as coinpai'ed with the rest of the stem, 
which is round. It flourishes best on clay loam, but requires careful cultivation 
and generous treatment. ^ ^ 

(2) Dtkvhan (Plate No. IX, Piguro No. 2G) of Shahjuhanpur is almost 
id.ontical w'ith the agaul just described, and only differs in being inclined to grow 
croH^ed and in having a darker bloom inorc thickly covering llio internodes ; alflo 
•in the aiirial roots being inoreT fre(juent and exlending a longer way up the cane, 

(3) Tlic PauH(thi qf Pilibhit, Gdrukbpur^ &c. (Plute,No. IX, Figure No. 27). 
— Ibis is very similar ^o«the (Ujanl. XJiwlffr good cultivation ^t grows very tall 
and thick, and the interuodcs are so thickly co\'ei*ed with a dark bloom that tho 

•y«ih>'Y '*'1*0* gro'iud is aometimes completely hidden. AVhen ripe, the skin is 
’more dt^ejjly, tinged with yellow than m tho atjaifl. * In all other respects it is 
identical with agcud.* 

^ (4) Tlie kdid gannd of Debra Difti is wiy similar in features to the agaul. 
It should not bo confounded- with the 1<dld gattud or kdld^xtuiidd of »Shuh juhunjnir 

and Aligarh, which is a. jatumld, cane". . * 

« • 

(5) Among the gauud.* the one clnefly grown for" chewing, is tho 

kaidrd of Fyzabad an'd South Oudh. Under good cultivation it grow's to a consid- 
erable height and is Avcjl tiovered with a thick, dark bloom, but tho stern is often 
inclined to grow crooked. All the features of agaul and dikehan are present in 
the kaidrd. The local name for kaidrd in Azamgarh and llusti is harankhd, in 
Allahabad and Fatohpur tankdi and in Dund<dkhund rnaagd. 

(0) (iUtorard — Is reported as a fairly tall cane, having a hard and thick 
epidermis. Tho colour of the skin is light green witli lino, dark streaks on the 
internodes. There is no cavity inside. The cane is stated to be so culled because 
of the dirty colour of its juice, the term *‘ghor” meaning dirty. Further parti- 
culars are not know^ Its existence has been reported from JSuhiiranpur, and wo 
have not seen it. 


ITT. — The jiauiufd canes. 

Skuikh VJ.— Tliu auf.l i iii.’il.iztKl 

This includes all the canes of tho paioidti class, a general description of 
whichL has already been given in Chapter IJ, pages 4 and 5. Important canes of 
this group are illustrated in Vlate No. X. 
arc enumerated and described b(3low : — 

(1) ][tadrdHi or thun, « 

(2) JJowhai. 

(3) Sahdrmnjmri, 


The canes belonging to this series 

(4) Ldl or kdld gannd. 

(5) lia/idrsi. 

(0) Pa rail. 


• (7) The Poona pauadd. 

(1) 3/«(/rds» , (Plato No. X, Figure No. 28). — This is tno Kind most com- 
monly cultivated in Lucknow and Cawnporo. Tho coloui; of tho skin is green, 
and the stem when mature i^ generally .s]>otted with rod blotches ; the aerial roots 

G 
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extend up to the eighth joint. Tho epidermis is thi(?k. TJudor defective cultiva- 
tion the cano deteriorates {:ind tho deteriorated caties uro culled Jihojjniri in 
Lucknow. In the Shah jah;inpur district tho H/iaJ ptiri canes are known as thiiu. 

(2) liotnbau — This is one of tho most favoured painidd canes of liucknow. 
The colour of tho skin is* greenish yellow, vvhicli turns yollow wlioii tho cane is 
fully ripe. This has probably the swootes.t juice among the paumlA^ and is faii^ious 
for this quality. Tlu> intoruodcs' arc tlficker than tho joints, whi#h arc con-* 
tracted. Tho eyes are depressed uivd tho skin smooth and coi'^ered with a dark 
bloom. 

K m ^ ^ 

(3) Sahdtvutpnrt (Plate No. X, Pigurc^ No. 20 ). -t This cane is the mof|t 

close-jointed of all palnuUi canes, and has^the s^dfest. pfth among them, tho juico^ 
being remarkably delicious; tlie^eolour is green or- j'cll/ny-^rcen when ripe. A 
deteriorated form of it is known in Salirranpilr as nnct is* easily recognised 

by its particularly small size and ^ihort joints. It is use.d in that district for 
crushing. 

(4) Ldl or (jranid (Plato No. X, Figure No. 30).— rTl^o colour of tho 
skin is a dark red and u form of it has a violet colour ; tho stem has a pale yellow 
ring at the joints. The buds uro small ; tho inteint>des uro similar in character 
to tlioso of thci. lionthai kind. Tho pith is soft, but tlie lind is very hard. The 
pith of tho kdUi (pnutd of Aligarh is tho hardest of ixW panuddti. 

(5) liandrHi , — The colour of tho cano is reddish yollow, and the stem is 
covered over with a glaucous bloom. The aiirial roots are few. The skin is hard, 
and tho juice not so sweet as that of otlior kinds of panndd. 

(G) Tiarmi. — Colour green. The stem is extraordinarily thick and lonp^, and 
generally covered over with a dark bloom. Tho eyes are small, tho rind is thin 
and not easily detachable with a knife. 

(7) Tho Yoonix paandd imported from Poona has boon oxporiinontally 

at the Cawnporo Farm and ii^ one or two Court of ^Vards’ estates. It grows as 
tall and thiuk. us tho “ ][ratlri'tst paundd” but the pitli usually becomes hollow and 
rod. It is quicker in germination and growth than the Mndrdsi, but subject to 
lodging on account of the top portion being thicker than tho lower part of tho 
atom. It requires moro watering than any other eane. It is not fit for chewing 
on account of its marked inner cavity. It has few aiirial roots. 

C> — Distribution of tho various races of cano among the differont districts of 

the United Brovinces. 

Tho following is a statement showing the distribution of the various kinds 
of cano in the different districts of the United Provinces of AgrR and Oudh. The 
statement has been so. prepared as to show what kinds* of cane are grown in each 
district and in 'what districts ouch kind is cultivated. The sign + shows that 
the kind of cane under which it occurs is cultivated in the district oj^posit© 
which tho sign has been pluood. Tho dots signify ubsenue of the kind of cane 
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in the districts opposite which they have been given. It will bo seen that among 
the uhh canes dhaur, rak/rn, matnd, agauU, kimvdr, tnangOy sarauti, chin, haraukhd, 
and TCtinni are grown in the largest number of districts. Among tho gannd canes 
katdrd, which is the chief chewing cane, is most extensively cultivated. 

Tho largest number of paundd canes is grown in tlio suburbs of Lucknow. 
InXhis statement we have enumerated "all tho local names with which tho 
'‘numerous races of cane are kdown in these Provinces. 

Some of those naitfes possibly bblong to pne and tliQ same kind of cano ; but 
they ha\'^ been given s/^purately because imsomoiiases their identity is doubtful; 
also because under this arrangement readers not dequaintod with all tho names 
•of^a particular kind of oatie will be abto to refer to the statement with facility. 
' Whore *we v;pro certain tjliat q cane w^as known unejer Hifierent names in different 
districts, all the nanfes of it have been ahpwn in* one and the same column. 
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Statcfueni showing dislribntion of the various kinds of sugar 
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Statement allowing distribution of the various kinda of sugar 


Ukh Cankh — (concludedj , 
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D. — Merits of the different kinds of cane. 

Ileferenco has already been made briefly to the general qualities of sOTeral 
kinds of euno in the section treating of their description. With a view to deter- 
mining specially the merits of different races described, we carried out in tho 
crusliing seasons of 1897-98 and 189^-99 a large number of crop-cutting experi- 
ments in different j^arts of tho country under our personal supervision, anrf had 
similar experiments made in other districts by the kdnurujo staff. The figures of 
the experiments reported by the kdiiCingos were in many cuaes unacceptable on 
account of being obviously wrong. S^uch figures were^cai-efully rejected. Canes 
that are not grown singly could not of course bo experimented on, with tjie 
special object of dotcrip irking the average oi^ttjirn o’l gur they aro capably of 
yielding per acre, and this is* our apology ^for tlie* omi^sicfli to givi> tho* outturn* 
of gur in the pasc of bertuin kinds of oane. •Such kinds are, however, unimport- 
ant, being grown in mixtures on h smafl scale. None of the canes cultiv/ited 
to any extent have really been omitted. We attach^ two statements — one (A) 
showing the average outturn per acre of‘tho more impor^nt forips of cane, 
■witli its dctuilH ; and the other (11) showing the highest outturn that these 
canes are capable of yielding, with further details thereof. The figures iu both 
statements are bused on the actual experiments referred to above. It must be 
borne iu mind that it is unsafe to draw any absolutely definite conclusions about 
tho merits of canes from tho results of experiments curried ouf; in two seasons 
(and in fact in most cases in one season only, 1898-99), both of w’hich, by tho 
way, happened to ho exceptionally favourable. Ilut with a curoful iuAipstigation 
of tho views held by cultivators with regard to the value of the different kinds, 
supplemented by tho facts shown by our own experiments, w'e shall attempt to 
say a few words regarding the more important canes, dealing first with tho tikU 

canes. * 

( a ) — The fthh onnos. 

The percentage of juice c’irpressed . — Tho quantity of juico ohtuiiied dej^ends in 
a great measure upon tho efficiency of the mills. Generally speaking, the mills 
commonly used in the Meerut Division extract u larger percentage of juico than 
those employed in tho east, which include the inferior two-roller iron mills and 
the old-fushionod stone and wooden mills. The stone mills have the disadvan- 
tage of wearing in tho course of work, and the juice they extca<?t is Visually full of 
particles of stone. 'With these mills a high weight of juice is therefore not 
Tincommonly obtained at tho expense of purity, and the gur made from it is 
proportionately impure. It is clear that, whore these mills are employed, the 
weight of juice obtained from a certain weight of a certain kind of cano is not a‘ 
true index of its* merits. Considering that different mills are used in different 
parts of the country? and that our figures of average are based on the results 
of experiments tried with all kind» o£ mills, the averages must be considered to 
denoto tho quantities that the cultivator actually gets, and not those that tho 
various kinds of oane aro capable of yielding. Our experiments only confirm the 



XJnited Provinces of Agra and Otidh. 


29 


popular idea, that the kinds which yield an abundance of juice do not generally 
produce a proportionately high outturn of gur; or, in other Avords, where juico 
is abuTidunt the percentage of sugar in it is low. 

By looking into Statement A it w-ill appear that hari has yielded the high- 
est percentage of juico, Hz., bl S; but tho produce of gm- obtained from It is low 
(only 25-79 maunda per acre) as compared T\dtli most of the other forms of canes. 
.Moreover, m individual cusea (see Statemonf B) the average outturn of juico 
yielded by hori has boon exceeded l*y jmnsdrJ, .saretM, matnd, Idiri, and fUinur. 
These circumsfunc*es dcj njt entitle hori to .a place in tho rank of the best uhh races. 
Its cultivation, besides, is by no means extensive. • * . 

, • ^ Dhaur,^ klodr, kvodid^oxiA hv»,jd aK»> very juicy canes, .yielding on the aver- 
. ago bet»ween^55 uikI ^(JO^per rfefitT of jifice with Uie'mflls commonly used, the 
first two having, iu individual insttyJticB, ^’ielded a’little over (ia and G 5 per cent, 
of juice respectively. Arhi, a degenerated f^rm of hori, comes vety close to tho 
races just named in tills rdspect, but do «!8 not 3 ’ield a particularly high outturn 
of gur, w'hich, on the other hand, is yery poor in quaJitj^. The red canes sarriltd, 
Idlri, jon(?uri<t,‘gegld, and rqtiiui also compare, favourably with kindr, kcudhi, 
hvm-d, and d/umr us. regards yield of juice, but their gur is generally of a 
much darker colour, and thorelore eomparatively inferior. Pa ml arid, rakhri, kus- 
trd.) , jtansdhi, itialnd, sara tilt, reord, chin, and haraukhd are among the largely 
grown kinds of cane yielding between 50 and 55 per cent, of juice. The juico 
giving tho largest average yield of gur (above 20 per cent.) has boon found to bo 
that of leaned, hharaugd, hctnjd, and Idlri, the first two being grown to a very 
limited tfxtont. Among tho largely cultivated canes dhaur, niatnd, sarauli, 
harud, kcudhi, reord, hcmjd, chin, and raniui have also been found in individual 
instancoB to yield juice which tfti boiling gave more than 20 per cent, of gur. 

^ho juice of mango, ken d,hi, jtanitdrt, t'eora^ ttud khalui gd has been found 

on the average to yilild bet ween 18 and *20 per cent, of gur — a limit which has in 
exceptional cases been attained by tho juico of Hur^lhd, pandarid, kindr, ktisicdr, 
and haraukhd. The gur of khatuigd is, however, notoriously poor in quality. 

In tho case of dhaur, pandarid, hodi, kindr, nialnd, kusn-dr, sarauti, hdrd, 
chin, raniui, haraukhd, and sarcthd the juice has been found to yield between IG 
and 18 per cent, of gur. 

Average .,per*entage of gur in cane.—Kcu-dhi, hctnjd, Idlri, and qcgld have 
on tho average yielded more thfin 11 per cent, of gur. Tho figure has also been 
exceeded in exceptional cases by dhaur, pandarid, kindr, malnd, kunidr, mrauli, 
reord, and most of the rod canes. Bod ', kindr, and knnvd have produced between 
. 10 and 11 per cent, of gur, and so have, in special cases, mango and haraukhd. 
Dhaur, kuswdr, mango, sarauti, pansdri, reord, and most of th*o red canes have 
yielded between 9 and 10 per cent, of gur. In tho case of the remaining ukh races 
tho outturn of gur has been below 9 per egnt, of the weight of caiie. 

2hc percentaife of sugar in juice. — We cannot attach much importance to the 
figures determined by Twadeli’s hydrometer, as tho results obtained are known 
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to be only approximately correct, and they neceasarily vary according to ago of 
the oaiioa experimented with and Reveral other conditions. However, from the 
figures before u§ we infer that the juice oontiilning the highest percentage of 
sugar (above 18 per cent.) is that of inatnd and keirdhi ; tliat the juice of nearly 
all rod canes is also very ; and that of the ijamni races gcnerallj" poor in sugar. 
A high percentage of sugar also exists in the canes. • 

I'urning to the average j ielcf of fjxiv per acro-^wli ich, as a matt/jr of fact, is* 
the most important factor in detofmining the merits of, the ^various races, — we 
find that the lunujd stands first, in tha fist with the rewaKkably high ofitturn of 
71 maunds df tjur per acre, tlio percentages of gur in juice and in cane bein^ 
also the highest. Only one experiment ftould, howevoc*, be carried ojit with tjiis* 
cane in the course of our enqufry, and on the basis tht^t experiment, alortt^ wo do * 
not feel justified in aunouncing that itjs*tlie#hest cane in the iJiiited iVovinces. 
Its cultivation is limited to partt# of (Ibrakhpur and the adjoining dis4.ri|?ts, 
where it is very highly^ thought of. There is therefor^ no doubt tliat this form 
of eano calls for sjiociul attefition, and is doTserving of a lull trial in plher cano- 
growing tracts. “ * * 

The kind which draw’s our attention next om Statement A is the pansd7*i^ 
with an average outturn of over 49 maunds of gif)* liased^n the results of no less 
than 18 experiments, in one of W’hicli it has yielded as mucli us 00^ maunds 
of gur to the acre. W^o can tht^^efor^l have no hesitation in declaring it to 
be one of the finest races. It is grown chiefly in Ilallia and Gbazipvir, and its 
cultivation miglit with advantage bo tried in otlier districts. * 

KJi atu 'n/6. and rrord occupy the next two places w ith reference to the quantity 
of the outturn ; but, as stated before, the gu)* of kj^atuiifd is so poor in quality us 
to llirow it entirely out of consideration. 

Tleord holds a well-deserved liTgli position among the races of the. Hast. 

• • 

Jvhidrd wdth an averago^ot nearly iJO maunds per acre, is a famous cane of 
the Meerut and llohilkhand Divisions ; much esteemed everywhere in these tracts, 
but seldom grown singly on account of the reddish colour of the gur it produces. 
In ono iiiKtuuco it hus yielded 41 J nuiunds. 

Sarvthd HtniidB first umeng the red canes on account of its liigli outturn of 
yielding on au average about JjtS inuunds of tjur per a^rof and found under 
spceially favourable couditious to j)i‘oduce as nunfb as 42 A maunds. Its cultiva- 
tion is, however, practically confined to ibe Meerut Division. Probably its 
introduction in the tracts whicL cbioflj’^ gVow rod canes, such as the Dastorn Dodb 
and the Lucknow Division, would ho boueficiaL. 

l^itstvdr is ono of tho more famous races of tho east, cultivated largely in 
the districts of iSulttUipur and Partabgarh. Tho gur obtained from it fotches a 
high price on account of its spocial sui4.ahility for tho manufacture of paliki chlni. 
The highest outturn of gur produced per acre is 44 maunds, and the average yield 
35 maunds. • 
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Saranti and inartfjo are tho loadinj^ races of tho eastern parts of those 
Provinces. The}^ are extonsively p^rown in tlio Bonares and Gorakhpur Divisions 
and arc classed cultivators among the finest races. Tlie former is more juicy 
than the latter, but poorer in sugar. Tho raw sugars inaiiufactured from sarauii 
are rich in grain, though reddish in colour. Sdrauti is highly esteemed b 3 '' culti- 
vators as it ilirivtss wt^ll at less oxpeuse ancl labour and tillers frecily; whereas tho 
•cultivation pi maiifjo is cornpArativel^^ eKponsiva* Tho former has been found to 
yield an average outtiyn of Jio inaifnds and^tlie latter ,25 maunds ; the highest 
outturn ^i the forimu* l^ei^g 4‘.> and of th« hitter maunds. 

Dhaur is the most c^tehsively cultivated cane* of the l*rovince ^»f Agra, and 
• is^chiedy grown in tlic ISJgcierut and Jtohilkhand Divisions, sometliiies singly and 
* often iif Tnix^ures. *The nur olitained from this canC i« j)articularly giaxl iii respect 
of colour and grain.* It prodiicosn aocoj-ding to llio oxpcrionco gained in our 
exjierimonts, nearly 515 inaunda of (jar per ucr® on an average. In one instuiine it 
has been found by us to produce 55 maunds por acre, buf tbo crop exporimonted 
on was gr^wn under u remarkably bigji agricultural'condition. 

Dhumar bus in one case yielded d(> inauuds'of f/ur ; but it.s c^ualitj" is always 
60 inferior that tlic caiie is cou,sidored of little value. 

C/iiu and mahtd o<igupy an extensive urea of land in the country", tlio former 
being cultivated chi<.'l!y in tbo central an<l eastern Doab, and tbo latter in tbo 
north-west of Oudli and tbo eastern parts of tlic l!)<>:ib and Kobilkhand. Hotb 
tho races yield a largo outturn of gitr or I'db of excellent rjualit}^. As a matter 
of fact, bpwever, tbo (fur made from those two kinds of canes is seldom used for 
refining purposes; but tbo rdh of both is regarded as a splendid raw sugar for tbo 
manufacture of khdud, tbo of inatnd being considered superior owing to its 

lighter colour. The average yield of luatud comes to dO d maunds of (jur and tho 
highest to 40 maunds. Chin, on tho other Innid, gives a poorer outturn, only 20 
maunds on the average. • TTie bigbestr outturn of chin obtained in our experi- 
ments amounted to Ol’TO maunds. The form of *hin known as runtui in Oudb 
yields nearly 0^ maunds more tjur per acre on tbo average than chin in lighter 
soils of tbo Dodb. In one case ramni has boon reported to j ield no less than 43 
maunds of (fur per acre. 

The rest of the ukh races produce lower outturns than those discussed above, 
and arc therefore! not equally ^in favour with tbo agi'iculturul public. They do 
not cull for special nuticu.. 


(h ) — The^< 7 a//«d canes. 

Among the gannd races the largest outturns have been obtained from tnnlcd, 
'paasdd/, and haldrd, other canes yielding about tbo same outturn us some of the 
inferior races of ukh. Panudhi enjoys some rupututiou as a sugar-producing cane 
in Gorakhpur. The romainiug <jannd canes arc chiefly grown for shewing. 

• ( c ) — The pattnfuid canes. 

The merits oi the Sahdranpur pauudd, which is the only paundd cane used 
lor crushing, are sufiicieutly %lear from the high average oqtturn of 06*84 maunds 
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of (JUT to tlie acre, IIjo yield being 84A nniunds. The liighcst percentage 

of juice yielded by the {Sahuranpur was 77 diK On account of its remark- 

able riehnuHS in. juice and softness of pith it is very largely used for chewing. 
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United Provinces oj' Agra and Oudh. 


(B) . — Statement fikotring the hiffhest outtarnH of juice and gur ohtaiued from 
different kinds of cane groten in the ZTnited Provinces^ and the pcrcenlage of 
sugar contained in their j nice. 
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(B) . — Statement showing the highest outturns of juice and ffur obtained from 
different kinds of cane grown in the United ProvineeSy and the percentage of' 
sugar eontained in their juiee — ^(concluded). 
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Si. — Measurements of the different kinds of cane. 

The following statement shows tho measurements of the various kinds of 
cane. Kumerous oaiics of each kind were measured in ouch district where tho 
kind is cultivated, and their measurements noted in each case : — 

Statement ahoiving measurements of the dif’erent kinds -of sugarcane grown in 
the United Provinces of Agra and Oudh. 
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54 


41 


21 


01 

04 


0* 


1 

17 

Maiig4 

# • • 1 

74 

* 

0 


29 


2 

11 


03 


I 

18 

Kiirwa 


4-r\ 


4,r^ 


18 


OJ 

0 


24 


11 

19 

MachiiA 


a 4 


2 


11 

m 

2 

04 


04 


1 

20 

tSubia 

« » * 

«• 0 


5 


19 


u 

*> 




1 

21 

A j-k ara 

« 9 » 

54* 


54 


19 


2 

11 


03 


11 

22 

Jtdpsi 

mmm 

41 


4 


20 


13. 

01 


01 


1 

2;i 

llhad w4 

9 9 9 



5 


24 


2 

2* 


21 


14 

24 

Khajra 


51 


44 


25 


03 

04 


.3 


14 

25 

Karra 


5 


4ti 


20 


13 

2 


2 


1 

26 

lOiar 


5 


4 


16 


13 

2 


2 


1 

27 

lUuiranga 


0 


52 


19 


03 

1 


03 


1 

28 

Knewlir 


fij 


51 


36 


a 

04 


4 


13 

29 

Mango 


7i 


54 


37 


01 

04 


3} 


It 

30 

Raranti 

9 9 9 

fiff 


5 


26 


2 

01 


24 


13 

31 

llarwA 

•t. 

. 51 


48 


23 


2 

04 


03 


1 

32 

Kowflhi 

... 

« 

• 

42 


24 


03 

3 


*2 


1 

33 

I'ansdri 




(> 


24 


2 

04 


03 


11 

34 

Dhuurw4 


7 


5 


17 


01 

34 


33 


H 

35 

lU*ora 


0 


4| 


27 


n 

01 


04 


14 

30 

Hem jfi. 




41 


28 


31 

34 


01 


It 

37 

Mimiehiv 


42 


Si’s 


20 


13 

14 


1 


1 

' 38 

(Jharkahi^ 


51 


4 


25 


Olf 

0,V. 


0? 


1 

39 

Kedarwa 

• 

01 


01 


25 


24 

04 

* 

04 


11 

40 

Chin 

9 9 9 

72 


5i 


29 


13 

2 


2 


U 

41 

1-41 ri 

• ■ • 

74 


51 


26 


It 

2 


2 


11 

42 

Gegla 

9 • « 

H 


0* 


25 


2 

2l 

• 

04 


11 

43 

Kamui 

4 

8 


61 


;j8 


14 

2 


2 


14 


Note. — Where columns are blank it should 

be 

understood that measurements arc 

not 


available. 
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Statement showing measurements of the dif event kinds of sugarcane grown in 
the ZTnited l^rovinccs of A.gra and Oud/i — (concluded). 


CJ 

• 


• 


JUaxivi u 7/1 t h i r h // r.»s— 

Maximnna 
breadth 
of leaves 
in the 

"g 


Maxi - 
m u^u 
height. 


Maximum 




t; 

Name of cane. 

A voraj.»e 
height. 

Ti limber 
ill to r- 
iiodo8. 

At the 

In tbe 

At t})e 





top. 

middle. 

base. 

centre. 





« 

' 


m 


1 

O 

m 

ii 

4 

• 

T 

. . '■> 

• 

G 

•t 

7 

8 

9 


(a) T/hh CANE 
— ( rourlvilnlj. 

Feet. 

Feet. 


Inches. 

Inches. 

Inches. 

Inches*. 

44 

Harimkha 

-7.r 

Gl 

r «i«> 

" ' ‘2 


2i 

u 

45 

4r> 

Joiidaria 

baraj^ur 

. !• 

G 

G 


fi 

li 

V *> 

* 2 

, 2 

14 

11 

47 

Akliri • 

7 

G 


u 

2 

2 

1 

48 

banra 

K 

r.v 

20 

3 4 

Ji 

■ :i 

2 


41) 

SaretlifL 

i 0 

G.i 

2S 

. i ' 

3 

* •' 4 

11 

11 

no 

GhauJrii 

G 

5 

20 

H- 

*> 



(hj Ganoid CANE. 



• 

« 


, 


ni 

Tv ala pcaniifi 

u 

7 

24 

2 

2] 

24 

1 2i 


A;.caul 

Oi 

c? 

20 

1 ‘i;.! 


3 

2i 

58 

51 

Dikchan 

ej 

f-1 

80 • 

•Ji 


3 

2 

(Ihorara 


! r.3 

22 

2 

• 2:1 

2 4 

1 

55 

Mun^ii 

7i 

i r. 

27 


*> .’{ 

3 

2 

5G 

57 

I'iuikA 

K a lard 

!) 

S» 

s 

28 

2G 

a 4 

2 

2il 

3 

23 

8 

2 

2 

58 

i'aiihalu 

8i 

74 

27 

24 

3 

3 

2 


((') Taundd cank. 








50 

Sahiiranpuri 


PI 

30 

4 4 

43 

3 

< ^ 

4 4 

3 

GO 

^Tajri 


■1 

23 

24 

3 

2 

G1 

'I’liiin 

... 


-*« 

■ 

... 



Gi* 

Jvala pnnndd ... 

... 

» • • 

••• 


... 



G8 

MadniHi 

... 

• • • 

• •• 


... 



GJ 


... 


•• • 

... 




Go 

GG 

Jititnbai 

Uarnii 

91 

H 

• 30 

4.i 

, "■‘♦s 

44 

^ t 

G7 

IJaiiaresi 


• 

... 

... 

... 

... 

... 


Note.— W liore columns arc blank it should be understood that measurements arc not 
availalde. 


CnAPTERIII. 

% 

MK'lIIOnS OF OUl.TIVA’flON. 

Stuiaucank is grown in these Provinces under throe different systems oJf 
treatment. In one the land is kept fallow for a whole year following the removal 
of a spring crop. In the second a winter fallow is allowed after a rain ( kharifj 
or an autumn (agahni) crop. In the third the ground i.s prepared and cane sown 
immediately after a spring crop has been cleared from the land. 

The host crop is naturally expected from the first system, known as parhel or 
s6,ir in the Meerut Division, jmndrd or jatindl in Pohilkhand, jmrui in Oudh, and 
iikhdo in the eastern districts. » 
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Cune is grown under this system chiefly in well-irrigutod tracts. The next 
best crop is generally obtained under the second system, known as khdrik^ h/iadtrdr, 
dotoiy tirdiuy or dhaukhard^ 

This intermediate system is commonly followed everywhere, but especsially in 
canal-irrigated areas. The poorest crop must always be expected from the third 
system, known as kvvah/d or jnundr^ which is, however, seldom adopted owing to 

the shortness of the time left Tor preparing the ground. 

* • 

. Cultivation ok ttkh ani>* namid races. 

iPlougfiinrf . — XTncler the- first system ploughis" commences ns soon as the 
rains have set in and is continued till the sowing time. In the second it begins 
. soon after t'tio rain .or the autusifti^jrop, oh the cusoonay be, has been removed, the 
land being watered if necessary in ^ovdgr to soften the soil^to admit of its being 
plouglied. This watering is known Ha»jta/ctc<^, pah-ndt, or phataktfd. 

• Th o number of ploughing^ varies from 15 to 20 in Jthe w’cst and from 20 to 
40 in the east, according to the cultivator’s ineuMs and the sj^stem followed. 
When, herwever, cane is grown immediately after the land has been cleared of a 
spring crop, it is not ploughed more than five times owing to insufiiciGney of 
time. After every plougliing the hind is levelled with a paicldy Hcirdican^ mainrdy 
pdidy or hcih(j(l (the wooden flat beam). 

Maniirimj ^ — The cultivators generally use cattle dung or farmyard manure 
for the tikh and (jnuud canes. The manure is usually applied before sowinp and ' 
incorporated with the soil by ploughing in. Tho quantity applied varies from 
200 to J30T> tnaunds per aero, tho fjaund canes, as a rule, receiving more than the 
nkh. 

Just before planting, if time permits, sheep are folded in eastern districts on 
the field ; or, if ihero is insufficiency of tiiiio, the sheep-folding is dono when tho 
plants are about tifree tg six inches higli above ground. It is believed among 
tho cultivators tliat the young shoots nibbled by thi3 sheep tiller freely, which i.s 
an additional advantage. 

IhtKSKKVATlON OF SliEli- 

In tho cast canes for seed purposes are left standing in tlio field. They are 
cut and strii3X)od of their drj^ leaves a day or two before sowing, and put in water 
overnight. They afe then ch^iqjed uj> in jiieces known as odni% Oaviiru^ (f^urd, 
puinTy or patdnr. Kach piece is about lr5 inches long and contains 

three to five buds. These cuttings ar^ then used for planting. The jtractice is, 
however, totally different in the west, especiall 3 ^ in the Itohilkhaiid and Meerut 
Divisions. In thesise tract^s the top cuttings, known ns ntjfnDtdi-kddn j or phankd^ are 
planted, which consist of a portion of the top green leaves and a few of tho uj>pcr 
joints, altogether about 15 inches in length. If the seefl is cat without that 
portion of tho tqp green leaves, it is ccflisJdered to be deft^ctive and liable to 
degenerate. These cuttings are buried in a corner of the field covered lightly 
with earth, a layer of drj* leaves being x:>laced above and uudoriieath. Kvery 

10 



38 


The Sugar Indiislry of the 

fourth or fifth doy water is sprinkled over them to keep thorn moist. On 
the day <d’ pliiiii tlie tiii^s arc diip;* out and removed to tlie field. 

SowiNri. 

If the moisture in the field is less than is necessary for proper "orTTHtuitiori 
of the seed, the land is usually irriofitted first and llien sown in the hdlowinj^ 
manner. In the east "onerally thiM.ie plojij^hs are tij^ed, hut in tlio west only two. 

In tlie east tlie first ])lou«^li moves straij^ht paralhd the side of the field, 
only scratcliiiig' the soil and leadiiT^^tJie way to tlie folFowirij? plouf^lis. It is 
followed liy a setionTl [douj^li lia*vin<^ a hundle of fjrass-bound round it or two dunf> 
cakes fastened t.o either side of tlic (share) in oi^Jer to widen tlie furrow'. 

The s6wor follows tins plough ^iid drops down the? »c*od into thi^ furro\(^, leaving a 
distance of about one foot from sc^od to seed. •^JIc is f*d lows'll liV' a second mail, who 
Xmts the seed in its proper ])laee if it doey not fall lengthwise into the furrow. 
The third plough or the,, last follows the seisond man 'and (iovers the seed with 
earth. The sowing is so regulated lliat a sfiajiaj of about u foot is left between the 
furrows actually r<a!eiviiig the seed. , 

In the west the first plough known us stiidrd ^oes in the field behind wdiich 
moves anotlior jilougli known as Jtar/ in the s^inie furrow with a WTioden mould 
hoard attached to it, to broaden and deejien the furrow. T^io mould hoard consists 
of two semicircular pieces of wood called ]>ar** fastened on both aides to the 
wooden jiortion or body of the jilough. 

llehind this plough the sower called hdthi drops the seed lengthwise into 
the furrows ; tlie seed is put in its proper jilaee by a second man knowa Vis kauwa 
following the hdthi. Besides the hdthi there is u third man with a basket, 
known as jjalld^ tied round his waist, full of cuttings with which he suxiplioa the 
hdtUi. 

Tlio first plough in reversing its motion fills the earth (into the furrow in 
which the seed has been dropped. After sowing the laud is levelled with the 
W'ooden beam. 

The time for sowing ranges from the middlo of February to the middle of 
April, the largest area in the country being planted during March. 

Irkigation, hoeing, ani> wekjiing. 

Tho sugarcano field is watered once before solving and from tUree to seven 
times betwoen sowing and harvesting. In a dry year oven more waterings are 
needed. In hhddar lauds tho crop require^ very few waterings, and sometimes 
none at all. Four or five da^'S after sowing tho first hoeing known as pataT»r 
or paint'd nambhdlnd is done. After every watering two hpeinga aro mado. 
When. tho plaiits are very j-oung every hoeing is followed by levelling tho ground 
with putt' id. After the eommeucoment of rain, or when tho plants are about two 
foot above tlio ground, the hoed up field«is lovollod with the feet. This operation 
is known among the cultivators as painlarnd'* The number of times tho crop 
is hood varies from 7 ta 14. ' 
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In custom districts thoro is u saying with reference to the number of the 
waterings and lioeings, which runs as follows : — 

1 ^ 5 ** 

‘*Oivo four waterings and fourtcoit hoeings, , 

‘‘ Then look forward see jarfuls of juice.” 

FKNcir^o and ^’VINO. 

To silve th(M5rop f ronuUio attacks of anirMulstln; field is not unconinionly 

cjther enclosed witli soiuii hedge plant, or a mud ehibanknicnt is minle all round. 
Th^ plants grown as a hedge ^are s/tA (HU, isv tis, ra n n a h Hi tis (t r/i a r ( (JffJ (i n uh 
* iudica); an rii castor' ^ ounii iy), Sliould Qw. canes grow very tall, tliey 
sometinios fall down partly owing tf> tlfein own wcuglit and* partly to the force of 
tln^w^nd. To keep the (5unes erect a few stems are tied together. 

IVurieirVAUs of iiik jirri systkm ^uaiooning). 

Tn th« wesk and in ])arts of tin? l’)o;lb tin? ^niltivators grow a sugarcane crop 
from tlie roots of the jirevious year’s crop. The first year’s crop is known among 
them as naniaf or hdhiwn^ and Ylie cond year’s crop is called pivi. 

To propagate the fdyi crop the roots arc left undisturbed froi , the time of 
first cutting, mid the strippial leav<;s of the first yoar^n crop arc burnt in the field 
before the coiiimeiicmnent of th(^ rains. 

After the rains liave set in and tlie young slioots begin to sprout, the 'field 
is ploughed^ up, tlie furrows being from six to nine inches apart. This operation 
is known among the cultivators us bif/Zidud. 

In some districts, instead (rf ploughing tlie field it is dug witli tlio hoo f /cf((fd/i 
or /ciissi J. The quality of produced from the second 3'oar’s crop is said to 

be better than that ffiroduced from the first year’s crop, but the outturn is invari- 
ably" lower under similar cionditioiis of fertility of tjie soil. 


Wc quote Ixdow the figures of two crop-cutting experiments we carried 
out in Kuiuiuj, one witli a first year’s crop and the other w"ith a jieri crop, both 
grown in lands of similar quality : — 



IIakvk^tiVg. 

Soon after the Dcolhdn^ a festival observed among tKo Hindus 011 the lltli 
day of Jidtikj which falls on some day between tlie beginning and the middle of 
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November, the cuno crop is believed to bavo uttuined maturity and is considered 
fit for crushing. The cultivator, bowever, does not ordinarily commence cane- 
crushinf^ until December, after be bjis completely finished bis rahi sowing. The 
cane crushed later on in Junuarj' and Februar}’ is, generally speaking, richer in 


Fifi. 3. 


/7=Sgi>/^ -;7TTn<» li 


• In the eastern districts the crop is cut with the IcudCUi (Figure No. 1); in 
Fifi. 1, the western w'ilb the spacle (phafud) (Figure No. 2); 

‘but in the <Agra Division the cane is generally uprooted 
Kp. ~ ~ ^ , by a sharp jjsrlc of the hand,*wdthout the use of any 

implement. 

. Fio. 2. , .Harvesters agsemble iiv the field usually in the mofti' 

. — eacli of tlnAn is af libA*l.y*to out as^inuch as he 

' can. He strijts the side dry leaves with a sickle known 
in the wes'tern districts as t/nrdrrti (Figure No. S),»'(a 
I* sharp, crooke«l, and saw-to'othfid iron blade having a 

^ woodcii handle attached to^it), and in the eastern with 

the Jiaii-sid, a sickle having no teeth. The green tops, 
which are much relished by the cattle, are cut, off by the same implement. 

'I'he dry leav’es are left in the field to bo collected and tied into big Itundlcs, 
which are curried to the boiling shed lo be used as fuel for boiling the juice, or 
, <‘lse stored for thatching huts or sjireading us litter in cattle slieds. 

AVhen the stock of canes out and stripped of their loaves is sufiBcient to food 
the (iane-crushing machine for a day, they are tied into bundles and«>Ctirried in 
hoadloads by the reapers themselves or else carted to the mill. Fach hoadload 
weigh.s on an average about a maund. Tlie lahouillM’s g(?t us wug<!s five canes per 
head, togotlier with the green t<jj).s they have cut, and are also allowed to eat a 
leu i;ane.s when they are at work. 

]Mj;rnoi) or ( i i.xiva'i iok ov paandd t AMKs. 


The method of cultivation of paundd. differ-s from that of the iiUi and gaund 
cant s in the following respects : — 

(1) The field is dug up one foot deep M’ith spades before planting, with a 

view to attaining the necessary depth of the seed bed and destroying 
white ants and other insects injtiriou^to the crop. 

(2) The crop is usuall 3 ' sown earlier than the nkh, in view of the 

fact that the sooner the cane ^comos into the market, the better the 
price it fetches. 

(;;) Seed sets of the nkh canes are sown on the llatjiehind the plough and 
the field is levelled wdth paUild, whereas the pavmld eutting.s are 
dropped into furrows between ridges into w'hich the field has been 
previously laid out, and* art) covered over with ca>rth, the furrows 
ladiig frotn 24 to 30 inches apart and the distance between the seed 
cuttings i.n the furrow being about two liuches. The space between 
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the ridges also serves as a water chanuol. The field is watered, as 
a rule, immediately after planting. 

(4) Poudrette is generally applied to the paumld crop instead of farmyard 

manure, at the rate of 000 to 800 inaunds per acrej or even more. 
In other words, the quantity of manure is about three times as 
much as is required for an ukh crop. 

(5) The first hoeing is done as soon as tfie land gets sufiiciently dry aft A 

' the second watering. The field is then watered again ; subs(!(|Uontly 

• * 

the ridges are split, and the field* levelled aild divided into irrigation 
beds. 

f 

* Hoeings and waterings continue till the advent of tho rains. In July oi 
.August the (dants are earthed iip.f , ^ 

The number of watcl’ings varie: .from 12 to ITMiiring the period of growth, 

* * ' • • 

according to the requirements of tho seasbu, and from five to sev»;n hoeings ai'c 

doile altogether. When a »rop shows a tendency to grow luxuriantly, the plant:: 
arc tied together to prevAit their falling over. 

TllE COST 01-' CTILTnVVTION. 

Tho following is a statement showing in detail the various items of tho cost, 
of cultivation of sugarcane under the ” s 3 'stem, which is most commonly 

followed in the various cane-growing tracts of these Proviiiccs. The calculutiuiir. 
arc based upon the assumption that all operations are paid for in cash ; - 


BMmerd shoidng ih ccd of ci’Uii'atm of mgomnc- pfr ncre in iUpwd irnch of tho Umtod Promcr.^, 
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The following remarks explain the various heads of expenditure enumerated 
ia tho stilt (nn cut : — 

Houghing an acre <»f ground tulcos from one to two days, according to the 
size and strength of bullocks, the officiency of the plough, tlio texture of the soil, 
and the degree of moisture in it, the first two or three ploughings usually occujiy- 
ing more time than those which follow. 'Thus in Meerut, wliero abundance of 
canal water is easily available /or pa/erd,wherisri]w soil is fairly light and bullocks 
strong, ail acre of land can be convoniontly jilouglied up in a day. In Agra, 
wlierc the soil is liglAcr still, though irrigation is not always an equally easy 
affair, the same period is suttlcient to plough an lUL’.re. In eastern disl riels, such 
lis llenares, I'yzabad, 8u^tanpur, and Vartabgarh, where bullocks are weak and 
• ploughs Hn»idl, two days are •(foi'nmonly devoted , to *aw acre. In tluj west ern 
districts th(5 hire j)f bulhxdvs varies/rom eight to ten annas ; in the east it ranges 
from^six to (ught annas, the wages of .the ])loughman being the saftne all over the 
country, riz.y two annas a day. The cost of ploughing shown under eu(di tra<*,t in 
the statement h.as been calculated wUh due regard to the.se different conditions, 

(Jost of seed. — The cultivator geuerall}' usc« his own seed for sowing. Occa- 
sionally, however, it is purchased. 

The cost varies in some mealiure with the kind to ho grown, e.g.y in Siil- 
tdnpur tho cost of kusivdr seed is higlier than that of hard. In Dusti the mango 
SfcHxl is dearer than murnclid or hdrd. In (lawn pore baraakhd, is cheaper than 
mai)id. It also varies with tlie stage of the season, the seed getting usually dearer 
as the sowing season advances. 

On whole, however, the cost of the seed may he taken as fairly uniform 
all over the places where whole canes are cut up fur planting. In the western 
districts, where tops alone are {ilanted, the cost is comparatively low, as they can- 
not be prohtably put to tho purpose of ^ifr-midving, and arc therefore obviously of 
little value as eompllred \yth whole canoes, except for seed purposes. The practice 
of sowing the tops is one which might with advautiige be adopted in other cane- 
growing tracts. 

From four to five thousand eanes are required to plant an acre, and their cost 
varies from lls. 7 to lU. 12. 

Cost of soaring . — Tho cost of sowing varies with tho number of ploughs used 
• and tlie lubo^rer*i ongagiul. From 8 to 12 labourers are put in tho field to sow 
an acre of land, and are paid from IJ to 2 annas per liead daily. 

Hoeing. — The number of boeings varies from four to fourteen in different 
tracts according to local custom. In ^omo places each watering is followed by 
-►one boeing and in others by two, while in some neither of these practices is 
rigidly followed, Ihe nuftibor depending upon the leisure and means of the culti- 
vator, but being in no case less than the number of waterings. The number of 
hoeings shown in the statement opposite^ each tract is the average. Twelve to 
eighteen labourers hoe an acre of laud in a day, costing lie. 1-2-0 to Rs. 2-4-0, 
according as the implement. used is the knddli, kussiy or kfiarpi. The number of 
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labonrors also dopiJiids upon tho amount of moisture in the ground. In some 
localities they are paid in cash, in otliers in grain, and in some places partly in 
grain and partly in cash. Tho wages in tho statonicnt have boon calculated 
accc*rding to tho diflerent systems ol paj^mont in vogue in dillerent places, 

Irrifjafio)/, — In canal-irrigated tracts the cost of irrigation is gonorally 
low us compared with tho oastorn d^stricts, wliero well or tank irrigation is 
resorted to ; but tho number of waterings in tho farmer is comparatively large 
on account of tho groator o])]>ortinn ti<*s tlui cultivator lias, of getting water. 

In liundelkhand and the Kastern l>oiih watering is particuhCrly expensive, 
ns hadtclid wells ha’ve to be dug especially for cane fields,^ each well involving an 
expenditure of about Its. *3. Tcm to twdw labourers mjiy be sufficient to irrigate 
an acre of land in two day s from tank ‘or cafiul/ wffiereas thirteen /co fourteen . 
laViourers or two pairs of bullocks and foijr labourers inuy bo i;equired to water 
the same urea txi throe days from a ;welf respectively hy means of r/harrd qr the 
common single Tjiey are jiaid according to lohal custom under different 

systems descrilu'd under hoeing. In terms of eusli tbe daily wages of laliourors 
ernjdoyed for ii rigat ion may l>e tii»ken to be two aimt's a head. The cost of tank 
irrigation differs little from that of canal, the number of labourers in each case 
dojieuding u])on the dejith of water and the number of baling stations where the 
water is lifted up. 

Rvirt, — One and a half year's rent has been taken into account in each tract, 

' according to the average rates reported by the kanuagof;, 

]\I(t}n(ri ag , — As regards manuring, no sjieciul remarks seem called for. Tho 
cultivators apply as much manure us they cun get. The cost of niai\u*i‘e slnjwn 
oj)posite each tract has been calculated with reference to the estimated quantity 
generally nsiul and the price of manure j>revalent^in it. 

In the above statement wo hgtve not included a very important item of 
expenditure, riz,^ cost of making gar or rdh. This variev^ irorif Ils. 30 to Its. 40 in 
the different tracts, accurding^to tho quality of tho crop, the mill used, and otlier 
conditions. Tho average cost of the manufacture of gnr or rdh from an acre niay 
safely be ])ut down at Its. 30, a detail of which wdll be found in the chapter 
dealing wdth the manufacture of raw sugars. 

Thr cnUlrfdors profit, — ^To determine the cultivator's profit on the above 
data, wo may take the case of Meerut as an example. Tho cpsb of tuiltivation in « 
this tract amounts to Its. GO. Adding to this Its. *30, tho cost of manufacture of 
gni\ tho total. Its. 102, represents the aggregate cost of producing thirty-five 
iriaunds of /////*, wdiich is tlie average outturn of tlie Meerut tract. This leaves 
the cultivator tlio nominal net profit of Rs. 3 per acre. 

Profits in other tracts may be calculated similarly. * 

It must, howevot', bo borne in mind that, as a matter of fact, there are 
few items of expenditure except tlie rent, canal due, and hire of iron mill wdiich 
tho cultivators actually pay in cash. Ordinarily, all or the greater part of 
tho labour is performed by the cultivator and his fiimily with his own bullocks. 
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or partly by himself and his family, and partly by his friends in tho villaj>o for 
whom ho works in return. Theroforo a considerable portion of the cost of labour 
shown in the above statement substantially represents his own remuneration and 


profits. Sometimes, however, a little hired labour is indispensable. Tho less 
outside labour a cultivator has to employ, ilie g^reafer is his profit. 

Under smdi circumstances it is obviou 8 l 3 ', impossible to gjauge with precision 
tho actual profits of tlie cultivator in tlio difrerent parts of tho countrj’ ; and tho 
only conclusion that can bn drawn is that canenannot bo pYofitald^^ cultivated except 
hy those persons who cu^i got most of the neccssjiry labour without paj^inent or 
who have excej)tional aflvantago in other ways. On tho other hand, tho crop is 
tho great i/!sourcc of the 'skilljuj. end im^ustrious culti>-ator. 

I'he following is %in «'ctimatfe of tho cost per aero of tho cultivation of 
pauiLild in the neighbourhood of Cuwripc^c : — 
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A standing crop of this sort should sell for Ils. 180 to Ils. 200. 


C II APT Ell IV. 

UlSF.ASES AKT> ENKMIES. 

Tins subject mnj',bc conveniently treated under three heads, viz., (1) insect 
pests, (2) fungus pests, and (3) other enemies and injuries. 

(1) Insect 

(a) One of the most destructive of these is the whi*\) ant commonly known 
as ditnak” “ diunk," “ deunkd,” and *' taiird” It is one of tho well known 
wingless* worms of t\\o. pseud o-neuroj)tera family belonging to the genus terwil idir, 
and is closely allied to, or identical with, tho species tet'iues taprolxtncs (Walker). 

Among the conditions which specially favour tho multiplicity' of those insects 
in a cano field, tho most common is^tho application of impcrfecllv' b rmented 
catlle dung. They are more frequently met with in elevated than in lowlying 
’ fields liable to floods, and attack chiefly tho softer kinds of cum;, which yield more 
readily to the force of their mandiblos. They' appear in largo numbers when 
tho soil is in a semi-parched state, attacking the crop cliiefly (n the stage of 
germination and to a smaller extent soo<i after germination. Tho cuttings are 
eaten through horizontally', and the process of g<>rmintttion is stopped. The 
* tSutne nrc winged during a iioi iion oi their cxibtaiueo. 
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BproutH dry I'lie young attacked after germination in oaten at the root 

and diiKS (|uickly- Sometimes a wliole field is overrun by tiiese marauders, and 
the ero]) is very seriously damaged if copious irrigation is not resorted to. They 
seldom attack a crop after the setting in of tVie monsoon rains, and it is therefore 
of great iniportunoe to the cultivator toi adopt preventive measures during the hot 
wefither, so as to minimize the chaijces of an attack and the extent of injury in 
the event of an attack. The only ])reventive measures adoptecl are the follow- 
ing : — (1) The cuttings Are stec^ped in ^ a solution of poiinded leaves of rusA 
( Adhatoda va^ien)^- or (2) inuslard C4ike, or (J3) a .sefliutlon of usufmtida and 
common salt. The first two ])ractices nje confined to ?South Oudh. Hoots of 
l odoti ( Patipalurn Hcrohiculpi^t w ) are also ^u])pf>&ed /o keep off white fints. If* a 
L'odon crop be grown previously on the field, tjle succeedirfg .crop of sugarcane will 
not, it is stated, Jjc affected — not seriously a^any rate. In the liombay Presidency 
castor cake used as manure is believed to keep v.dnte imts away. It may hero •be 
mentioned that AVruy records the fact that the uiilipfithy of white ants for 
p( trohiiini is so great that 1o])h or cutting?* soaked ^for a few minuted in \vater 
tainted with jietroleuin wmII never ho attacked h}' them. lie says that where 

the soil is iiniiregnated w ith petroleum, w hite apis lire unknown/’ After the crop 
Ijas been attacked the j>r<igress 4>f white ants cun aUvays bc*morc or less effectively 
chocked by lieuvy watering. Plow^ers of the dhdk tree ( Jhiiva froudosa or of 
^ ficnixtl (the silk cotton tree), or the straw of nisi ('Linum nsiffttissininm or hits of 
the stem of Hcithujir^ or mixtures of two or more of these things, are somutimos 
placed at the head of the channel through which the irrigation water j[>ysseB into 
the field, so that it may dissolve the soluble substances j)resont in those materials 
and carry them into the field, these suhstunces heUig supposed to he injurious to 
the w'hito ants. 

Soinetimes dhdk flow^ers are spread over the field like munuB^, and water applied. 

A common practice is to j'ut dung cukes in hd?idis (earthen pots) and sink 
them into the ground iu the corners of the lields. The cakes attract the 
white ants, and when the pots arc swarming with the insects, the lattKir are 
removed and destroyed. 

Constant deoi> hoeing is perhaps one of the best measures for removal of the 
pest. 

A cane field infested with white ants should, after remoVal* of *the crop, ho 
tilled deep and the furrow slices w’^ell exposed. 

The Hugarcanv borer , — This is a oojnraon post, and its ravages arc often 
very destructive. It makes its appearance ut two different stages of growth : 
first iu April and May, when the crop is young; and they towatvls the latter part 
of the rains, when the plants have grown to a fairly good heiglit. Specimens of 
the caterpillar of this* moth collected in bo^h stages from affected crops were 
identified at the Calcutta Museum as Dialrwa savcharalis (Cotes), an insect of 
the order Mtcrolepidoptera, The cultivators in these IVovinces give different 
names to the insect or the disease it causes in tho two different stages. In 
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the earlier stage it is known as salai iu Meerut; makoit/d in Jiijnor and Agra; 
obrd iu l^urrukhabad, l^'atehpur, and Gliiizipiir ; sunUi in Aligarh, Bareilly, 
l^ilibhit, and Isaini Till; pktvttkahd in Basti ; katwd in Mirzapur : reonthd in 
Cuwnporc ; and pihkd. in most of the remaining districts. 

The account of the life histor}^ of thej insect given in the footnote^ below is 
reproduced from Mr. Cotes* Indian Isofrs^ Volume I. The larva 

burrows into tho main stalk of the young plant, thereby sotting iip putrefaction. 
Tlio stalk dries iij) anql* cun bo easily pulled dut by the hand from its covering of 
loaves, which also w^th^^ .up. Tim lower part ^of the stalk looks cornpletoly 
r>otten and cunits a nnist* disagreeable sijioll. The caterpillar is not always found 
in'tho Btitll: as it ])robahIy miiUeo its w/iy to another •pjiinl before? tlio indications 
of an attacic arc sufljciOiitlj’’ clear, b*ut the hole whicli it has made in the stern is 
always perceptible. In some of the hbldfe the grub living'or dead may, however, 
be found. Wo have almost invariably seen a kind of ant of tho genus Dorylun^ 
identilit'd iu Calcutta Do-t^t/lus aron/rnsis^ in largo numhors on tho leaves of the 
affected jdant and inside the rotten stalk. An ordinary observer is very liable to 
be led to the belief that these ants are the cause of the damage; but it is not so. 
They arc not obnoxious to pla*nt liJTo, and live entirely on animal food. Probably 
they go to the damaged V:ane, hunting after the caterpillar which has really caused 
the in jur\', and the offensive odour just meniioncd may possibly be duo in part to 
tlic dectom position of bodies of the grubs destroj'ed by them. The damage done • 
by the insect at tliis stage of the growth is sometimes considerable. The crop 
of 1HS8 vs^^aid to have been damaged to the extent of 25 per cent, in tlie neigh- 
bourhood of the Cawiipore Parin. With moderate irrigation follow€?d by hand 
hoeing, wliicli is the only remedy employed, or with the advent of monsoon 
rain, the caterjiillars disappear. The affected plants throw off fresh shoots, 
whitjh, however, seldom grow into canes of the normal size. If the rainfall is 

* 'J’hc life hitiinry nf the iiiN€?nt has not yc:t. l>een fnl'iiy in India, hnt what lias 

V»€*f*n oV)servi^d so closoly with tli<* observations niudr on the eornrsj'ond i n^^ Hii^'iirenne 

j)ests of other parts of the world that wv. may safely infc!r the rest, and the follitwin*^ iie(*f>nnt, 
tliereft»re, is taken from l>r. liiley’s paper on the j>«?hL in Anierien, where, however, the insc’ct 
is likely to take r:ith<»r longer to pass through the various stiigcs of its existeiiee than in the 
warm tdiinal.e of India. 

The parent rriotli lays her eggs ujion the loaves of the youtig cane near tlie nxils, and the 
young borer, hatching in the coursi; of a few days, penetrates t)»e stalk at or near tin? joint, 
and ct>rnine.nct?s to tunnel through the soft pith. The eggs are Cat arnl circular, one-twenty- 
* lifth of an irPeh m cMametcr, an^ are white when tirst deposited, turning yidlow as they 
approach the batching point. The grem t h of the borer worm must be very rapid, Jess than tinrty 
days being probably occupie<l in the larval state. The borers are quite aetive, and oc asionally 
leave their burrows and crawl about upon the outside f)f the stalk, seeking aTiorlu.T place 
to enter. Tlie full grown borer is about an kieh long, rather slender, nearly (\^'liridi ical, ami 
cream white in general colour, but s[>eekled with black spots with a yellow hc?ad and black 
, mouth parts. Upon nttuining its full sizt*., ir bores to the outside of the cane ami nmkea 
a large, round hole /or its future? exit — a hole which is usually at least 4>ne-fifth of an inch in 
diameter. It then retires iffto its burrow aiitl transforms, a short dislanre from the opening, 
int<i a slender brown pupity three-ejuarters of an inch long. The jntpu gtate lasts hut a 1<‘W days, 
and th(;n the moth makes its exit. The moth has a sy)read of wii^gs of about an inch and 
a quarter, and is of alight, greyish brown c*>h>ur. With tin? female nodh t)ie Iiind wings are of 
nearly the same colour with tlie fore wdngs ; brA. With the njiile the former are silvery white. 
There are several broods in the mtiirse of the season, and the vnsects by>)ernnl.i? almost 
exclusively in the larval or worm ” state. During the winter they are to be found most 
abundantly in the seed cane, but also in the discarded tops, and /u a slighter extent iu the 
fitabble. 
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ubuuduiit at the commeiicoTnent and in fallowed by several days of dry weather, 
the stagnation of water in the field, and the subsequent drying up of the land, 
inatcriull^" interfere with the devcdopment of new shoots, and the damage in that 
case is serious. Monsoon rains prove beneficial to the affected crop only when 
judicious watering and lioeing have been carried on throughout the hot season, 
unci the young shoots in the uilectjed stools ure sufliciently advanced to got full 
benelit of the ruin. 

Messrs. I^o(ik, Wigrter, and Ilftrlaiyl suggest as a n|eans oL checking the 
rfivagos of the “ borer’’ to plai\t*a hedge of nrhar ( CojAniui iniiieuti) around each 
field, and to grow aern (the bonavist b^an or Dolichos lablah ) and arhar ofi 
all fallow Helds intended^ &jr sugarcane,* ])loiighk^ in this latter growth a^ a 

• t ^ • V 

green manure. ^ 

These plarKs attract Ichncutnon {Lies (^vhich are natural enemies of the cane 
borer) in such numbers ^lat the fields may be completely freed from tlie destrCic- 
tive vermin. • ^ ^ 

They also rc^commciid abundant application of lime, whicli wull generally bo 
found beneficial in destrojdiig the insects, Ijosides being useful as a manure. 

A w idely udc>pted plan in some of the foreign cane-j>roducing countries is to 
allow thc5 first shoots that spring from the planted cane cuttings to grow for 
about three months, by wdiich time tlio grubs wuTl have congregated on them. 

• The shoots are then cut close to the ground, piled in heaps, and buried. The 
second c;rop of shoots soon appears, and the skins of these latter are said to bo 
much tougher, and better able to resist the attacks of the grubs which may 
have escaped the burning. This plan is of ten supplemented bj'^ sending labourers 
to destroy all the caterpillar they can find on the sf^cond gro\vtli of canes. 

To us it seems advisalile that, with a view to minimizing the injury, the 
affected plants should bo cut close to the gjrouiid as booij us ffte symjjtoms of an 
attack arc apparent and the hvaves, &c., collected and burnt. 

The second period during which the caterpillar makes Its appearance gener- 
ally begins in August or Se])tember, and it is popularly believed that the south- 
westerly w ind, accompanied by continuous drizzling, favours the €a])pearuiice and 
a rapid grow^th of the grubs. At this stage the larvic tunnel tlirough the first 
three or four joints at the top, the grow^th of the canc towards the top is stojiped, 
and tlie cane throw^s olf young shoots from tlie upper joiuts\ the attacked cane 
being known as mathniud, kavphardy or fnufhid as distinguished from the 

cane which has escaped an attack. The quality of the juice in the cane is slightly 
injured, but bej^ond this and an arrest of the normal growth, little harm is^ 
done. The ravages of the insect usually continue till lixtf'i in th€. crushing season, 
and living caterpillara^ are found at the top even when the cane is being cut for 
replanting. At this stage of the attack the caterpillar is called kanaud in 
Meerut, yhundi in Saharanpur, dr and pliarkd in ^uzafTariuigar, maryel and medd 
in Sahiiranpur, ghirdl in Agra, girdr in Aligarh, Moradabad, Sitapur, and Luck- 
now, iiktd and kanwd *iu parts #f the Eastern Dodb, khaird in llasti, Pilibhit, 
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Sahraich, and Fj^zabad, ImngA in South Oudh, hdrA in Gh^izipur, Hainun in Qonda, 
kinni in Gorakhpur, and dhold in Azmnp^arh. There are possibly other local 
names of which wo are not aware. The cultivators apply no remedies and indeed 
know of none. The following notes borrowed from Lock, Wigner, and Ilarland 
regarding the preventive measures that might, be adopted are worthy of special 
attention : — 

'^Hidden in the cane tops are tlie ckrt/iialiflfSi of the insects, which in due 
course are transforni^d into moths and? butter^ies, whoso eggs supply a new 
swarm of caterpillars and grubs, and tlius the evil* is coiistantly maintained.” 

ObviouYsly, tliencdbre,, great good muy be gained by ridding the cane tops of all 
. vermin, whiaher in o pejfeetidr'imperfebt state, boforo planting. A very sirnplo 
plan is to soak the cuttings for tweiity-four hours in water which is sufiiciontly 
hot tp destroy the larvm wdiicdi may be iiifw^ting it, without being hot enough 
to injure the germinating powers of the plant. A more effective remedy is 
the use of antiseptic preparations, as they attack parusitic growths which Avould 
be unaffected by mere warm 'water. Dr. Bancroft, in Queensland, has published 
exact directions for a treutrnent which he has adopted with complete success : it 
us follows : — • 

• • 

“ (1) Clean tlio joints of the cutting.s entirely from trash (louvos) us care- 
fully as possible; ( 2 ) inimcrso the cuttinp.s for twenty-four hours in u mixture of 
11 b. of carbolic acid to 50 gallons of water, the water l>eiug lieatod to u degree ^hat 
the liand can bear ; (Ji) iintnersc the cuttings for a few iiunutes in milk of lime, 
mado by mixing 21bs. of slaked lime with a gallon of water; (4) spread the cut- 
tings out to dry in tho sun, and turn occasionally for u day before planting.” 

The following suggestiojis from other writers on the subject are rejjroduced 
from luflian Museum Notes by Mr. Cotes: — 

Guildiug recommenofa that all the dry and useless loaves, under which, he 
says, tho moth laj's its eggs, sliuuld bo stripped off : he claims that this treatment 
has been found eltcctivo in removing the post. 

Portor quotes the practice of “ introducing a pinch of quicklime into tho 
heart of tho j'ouiig cano ” for the destruction of the pest. 

"Westwood notices that in Jamaica, in 1841, the ravages of the borer were to 
a great extent checked by ajiowing the refuse to accumulate upon tbe ground, 
and burning the insects there, the old roots subsequently throwing up more \ igorous 
shoots. 

, Miss Ormorod, in writing of the pest in British Guiana about tho 3 'oar 1879, 
quotes tho praotine of '•uttiug back tho cano below the surface of the ground, 
covering tho plant with mould, and adding a handful of lime. The cutting out 
of the affected canes was tried on one estate, over 246 acres, tho result being con- 
sidered satisfactory. In this case the canes out out were put through the mill, and 
su^lpient rum and megass obtained from them to pay expenses. Miss Ormerod 
also quotes tho practice of steeping the oaqo for forty-cighi hours in water before 
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planting it — a treatment 'wliich was thought on one plantutiou, wliere it was tried, 
to dostroj’^ tlic li yheriuiting lurvio witliout injury to the cane. It upiiears, from 
the enquiries instituted in IJritish ’ Guiana, that it is a mistake to hum the 
refuse sugarcane on the fields themselves, as this destroys the ants, which, when 
uiynolested, rendered valuable assistaftoe in keeping down the pest. The plan, 
therefore, approved was to burn the refust; cane aftei; colhicting it m heaps outside 

tlie liclclH. 

Dr. Itiley recoinmeuds bunjiiig*all tops during the wjuter so* as to destroy 
the larva: which hyhernate in them; selecting seed can from the least infested 
portion of the plantation and laying it%down in furrows during the winter, 
covered with earth as dei^if]^' a« may lie found ‘pitsti^blc without inditing decay, 
and only uncovering it as it*is wanted in- the spring for. ijljinting out, thus 
preventing tho’egross of moths fripn thedarva; which have hybernated iij the 

beed cuno. • . ^ 

ILoth writes that “ he has kept the pest under control in (iuoonsland by 
sending boys with sharp pocket krtives along the rows of cane. The boys spot- 
ted the dead or dying shoots and cut. them ofl as close as possible to the parent, 
cutting. I'hcy tlien opened the shoot ami dt'stroyed the fat grub. In some 
cases, how'ever, the grub had migrated to a fresh shoot which as yet did not 
show any sign of decay, and thus escaped.” lloth adds that “ while dirty fields 
were being destroyed wholesale by the grub, clean holds wore not infected to 
any such extent.” 

(e) Kdri. — Wo have seen this post do much damage in Azat-ftj^arh, and 
its occurrence has also het:n reported from I'artahgarh, Allahabad, ISliizapur, 
and (xhazipur. The first indications of the attacR are noticed in the beginning 
of the rains, when dark spots make their aiipoarance on the aurface of the leaves ; 
hence the name kdri (black). An insect, known as <jiOnUu&, which is dark in 
colour and has two strong mandibles, afterwards makes its appearance and lays 
tjgga on tVie surface of the shoots in dilterent parts below the sheath which 
covers the stem. The eggs are of a bright red colour. They hatch, and the young 
creatures gri>w quickly. They reproduce themselves, and multiply with great 
raprdity. Tho insect-s eat into the stem, sucking the juice and causing a serious 
deterioration in its quality. Tho colour of tho pith becomes dirty, and the cane 
gets hollow inside. Tho f/ur manufactured from*’tho affected canos does not 
solidify, and the outturn is exceedingly poor in quantity. The post generally 
attacks only tho softer races of uM, chitflly tho rttord ; and a cane which has 
been previously attacked by tho borer j-iolds more readily to an attack of this, 
pest. White and dark spots also appear on the lower surface the leaf blades. 
Tho insect rubbed heteveen the fingers smells like a common hug. A specimen 
of the insect has been identified in Calcutta as a form of bug belonging to tho 
family li/oeanfm. The cuttings from the affected canes do not germinate well. 
Ko remedy is known, hut jirohahly the best moans of getting rid of the insects 
will bo to cut tho croi>*and burn the leaves and stems so as to clean, the field of 
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these destructive insects. Insecticide spray applications may also be employed 
with advantage. The following may bo a good formula : — 


Kerosine oil ... ... * 

Common 8oap 

l)i8Soiv«! l.hd soap in oiu; (jallon of wal.c.r, gradually boat, in the 
.T,<U1 the rest of tlio wuttfr. 


2 frnllons, 

... i 11 ). 

... 10 

kcrosiuo oil, 1 lieu p:raclu;/lly 


CiO The. ijrannJiopper — Known in difl’erpnt parts of the country as lotd, 
photiffdf chnrhdf hot, and Itoti, is a well lcni*>wn insect of green colour identified 
b^ the Museum exports i*i Calcutta as Ilieroijli/jihiiH furcifttr Sduna. It generally 
appears in lory largo numbers about tli'c middle of the rainy season, when there 
' is along brdak after hc^ivy huiufal) ami defoliates, tho Tiune, the flight of insects 
attacking one iioid after another and cuivsiug great damage. The vigour of tho 
plants is more or less exhausted and their growth stunted. In 18U8 they did 
much mischief in parts^ of the Shuhjahaupur and Kluiri districts. A similar 


insect, knp^wn as anhhphntld in Cawnporo and idcntiiliM us l^nci/orcra hicroglt/phica 
King, attacks the cane crop 8 imilurl 3 \ 

Certain aphides injure the cane by feeding on tho juices of the plant, and 
their presence is characterized by the appearance of a viscous matter on tho stem 
and the leaves. The injury is generally known us chepd (anything which sticks) 
or Idkhd. When the insects appear, insecticide spray applications, such as a 
solution of soap or korosiuo emulsion, may bo omplo 3 'ed witli good results. 

A rod insect, called raid, is reported from Jhunsi to attack the cane crop in 
tho rains : furtlier particulars are not known. Among other insects attacking 
sugarcane in India, Mr. Cotes enumerates — 

(1) Xglehorus per/orans (Wollast), a little brown beetle. 

(2) Mancipiunj. uepalensis (Qre}'), a white buttorfl^'^. 

(3) A cheva mclicci*tf (Drury), one of llie nocture, 

(4) TJraga)ta pansaltii (AVulkor), one of the (frlfoidrs. 

Wo have not seen or heard of these in tho course of our iiivostigationa ; but wo 
mention them here as known to entomological exports as injurious to sugarcane. 


( 2 ) JFuffffUfi pests, 

(a) Dark sftiiii , — Among tho fungi a very common post is tho one known 
as kandwd or karanjad, belonging apparontl 3 ’’ to tliat spooies of nstlUujo wliich 
causes the smut in ordinarj^ cereals. It generally attacks the rod eanu:; which 
are in tho habit of flowering, chan mid haraukhd being most liable to it in 
Etowah and Mainpuri. Tho ehieC seat of tho disease is tlie flowering rachis^ 
which becomes dafk in colour. In some cases the juice is so snriouslj’’ damaged 
after the attack that even cattlo refuse to eat the affeclod c;ino3. The gur made 
from such juice does not solidif}^ Tho only remedy that suggests itself is the 
removal and burning of all the affected sLbota. 

(h) Rind fungusy red patchy or red smut , — This disease is caused by the 
fungus Trichospheeria saccharic and is known in these Provinces under dilleront 
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local names, viz., lawdhi, lauhd, ukhrd, ukhld, ugthd, unisd, agtd, aukhd, sukhandi, 
rat&Vy ra77itiddd^ and h&iit(iT. 

The history of the disease is obscure. No one seems to know how it origin- 
ated, and the conditions under which it makes its appearance are but imperfectly 


understood. 

So far only the gnnnd canes named cgn the margin appear to have been affect- 

„ ed by the ririd fungus ( TrichoHphtvria sacchuf^i)^ 

(1) Thr f/affavL" or . r 

“ /ytf 7 Yw 7 / 7 / cime of Mcorut ftud the o/dicr kinds of cane|; having fortunately 

Qz') agravl ofinc of showri themselves to be practically nnsusceptiblo 

narnilly, Muraclaljiul, and attack of the disuse. The diselise is usual^ 

bhit. , . \ . . i , ! , 

(3) Tho of Shuhjalmnpijr^ind ^ ]y attended wilh'di|iaHtrj^»u.\ ct)nsc(|utf ices, wliicll 

Azumparh are naturajilly, more keenly felt and dreaded in 

the^/ra^divi-growdiig centres tlian in other pa^ts of 

the country whore thd cultivation of gnnnd races 

of cano is lijnited. No definite iiiforination is 

available us to how .brng the disease has been in 


Huriiol. 

(1) The hafaiikhd of 

( which itt loltdly diJIcn'.ot. from 
the hafanlihd of the Diiiih aud 
the Fyy-nbiid Division). 

(r») The jHiNSfihi of (jLH’ftklipfir. 

(Cl) Tlie Jaitfirtl of Otidh and thdi 
C^nitral and JLiaatern t>aiib. 


existenco in tho United Provinces; Iml. from tho evidence collected in Meerut and 
parts of Pohilkhuiid it appears that a tpiurtor of a' century u]^o it was unknown, 
or, at any rate, existed in a form not severe cnouf^h to attract serious attention. 
About 45 years a<^o tho aganl cane was imported for the first time into Moorut 


from llarcilly and acclimatized at Guguul, a village within a short distance of the 
city of TSIccrut. Tho local name “ Gagaul ” or “ Bareilly ” for tho agaid cane 
owes its origin to this circumstance. TVom village Gagaul the seed “found its 
passage into Muzalfaruagar, whore the said cano soon acquired popularity. Por 
a number of years this cane did so rernarkahly w'oR in Mxiorut and Muzaffarnagar 
that tho local forms of canes wore loft in tho background and tho cultivation of 
the Gagaul extended beyond all expectation; but in tliy famfhe year 1877-78, the 
crop in parts of the Meerut di,strict w'as so seriously damaged by tlio rind fungus 
us to liavo caused great distress among the cultivators. Tt is stated independ- 
ently oE this fact that the disease made its first appearance in I’ilibhit in the same 
year. Since then it has occurred iu a mild or a severe form in almost all cano- 
growing tracts. During the past 10 or 12 years it has caused such havoc in 
Meerut, Rohilkhand, and Gorakhpur that the cultivation of the forms of cane 
liable to tbo disease has gradually fallen off year after year, and they have been 
replaced by the diii'ercut local forms of ukh cano, whose resisting power is fully 
relied on. Tho gannd canes arc, however^ generally speaking, so superior to tho 
uAVt canes in respect of tbo yield of sugar that a decline in tho cultivation of the. 
former, owing to ^thoir well known susceptibility to the disease, cannot but bo 
looked upon as a mattpr for regret. Nor can it be regarded as an inconsiderable 
loss to tho sugar industry of the country. The disease generally makes its 
appearance towards tho end of tho raihy season, ordinarily in September, and 
always during the period of growth ; never after the growth is completed. Thus 
if a crop escapes the attack till January, it is never attacked afterwards. Th© 
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iirst no(,it’.eul)lo syinploni of an attack is a chango of colour in llio leaves from a 
dark fijrocii into a pale ^reoii, 'wliicli afterwards becomes li<^liter as tbo disouso 
acr|nires iiiteiisity. The next tliinp^ that liajipeiis is a cliaiiffe in i.lio colour of tho 
rind of the individual intcriiodcs mainly ufTcoted, which becomes tinged with 
yellow, the pith inside becoming pale at the same time. The juice loses its 
flavour and becomes disagreeable to the taste, besides givinu' elf a somewhat 
unpleasant odour. ].iuter on red dojs or s2)ols make their appearance in the pith 
of the all'ecteii part aijd rapidly incrcast^in Si'Av and nuinber. tSubsequeutly the 
uJbicted internodcs shrnfel.u]), the juice -totally disap])ears, the ])ith becomes 
^longt', and a black ])owder is formed i^> the inmo' cavity of the internc)des. I'^ew 
catles are, llowever, completely deatroyiid in this inannej-. Ordinarilv only a few 

intcrnodes aro hcvoi-oIj" tfamuged. Tbt^sc iiuiy bo 8o*n»otirnos at tho top, hoinoturics 

• * ■ • ^ •* 

at tho bottom, and occasionally eveu,iu*tbo middle of the cane* »So one may 

liiftl a cane in which only the top part has boon dostroved and the rest is only 

^ *• " 
slightly d isotisod, or Olio ill ix'hioli only tho hot Tt ijyi or tho iiiicldlo portion is 

seriously hijurod, showing tljut tho fungus doc;^ not, as ii rule, darnago aii^" parti- 
cular part of llio caiio more CHpocially than tlio otiior. Ifut when a oano is onco 
uttaedvod, althougli onlj^ a few iutornodos may slirivcd uj), yot the romainiiig 
internodos (whioli do not look disoased) aro all bound to ho aileoted, and most of 
tliciii \\ ill show on dissootion a iiumhor of rod or dark rod sjiots witliiu a dirty 
pith. Tho greator the number of these spots, tho more unpleasant tho juioe is . 
to tho taste, and tha loss will bo tin; amount of sugar iii it. In some iutornodes, 
however, •tiiere may ho no chaructorislic spots or abnormal colour of tho j)ith 
viaildo to tho naked oyo. Inl.ornodes which are oiily sliglitlj^ alfectod generally 
throw olf new slioots from th( 4 r buds or “oyes.’^ All tho canos in a cdumj) aro 
seldom alfoclod, if over — some almost always escaping the disease. When f/amid 
canes aro howii mi xsifl with ffl.'h canes iy the sumo Hold, tho attack of the disoaso 
is usuall3" confined to the former, the latter romainijig free. 

The crop in a poor field is gcuiorully more liable to uu attack than in one 
which is in a high agricultural condition. 

Tlio character of tho season and tlio aimmiit of rainfall seem to have little 
influence on the disease, though it is stated that perhajis a dry year is more 

favourable than a wet year. 

• • • " 

The cultivators do not understand the cause of tho disease and look tipoii it 
os a sort of plague for vogctahlo life, whicli they attribute to the divine displdfa- 
suro. They are, however, aware tliat cuttings from a diseased cane be planted, 
iho crtip obtained is sure to got tlio disease. No elToctivo remedy" is known,. 
Irrigation is not imoomiwiiily tried with iridiHorGnt results, llio idea being that 
the disouso might bo duo to dryness in tlio soil; but wo have scon instances in 
which a fiedd with suflicioiit moisture in it was severely" inpirod. Consequently, 
W'hen a cultiv^^toI•^s crop is ruined once, ho gives up tho cultivation of that kind 
of cane and takes to some other (resistant) kind. Tho only precaution taken 
in the matter of seed is that the internodes in which tho existence of the red 

11 
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upotfi is part inarkt'd uro ])i<!ked out of iho sood cuttings nnd thrown 
away, wliilti those in whltdi tlic spol.s are not. visible arc used for planting. The 
leaves of the affected crop are loft in tlie field to rot and get inctirporated with 
the soil in the natural course, and the roots are not dug out or burnt. These 
eircuin8taiu!es undoubtedlv lead to a continuance of the disease in the village in 
which it unco finds its way. 

The only rcinody su;j!^gc8tcd is the lot|il dostruotion by firo of uny crop 
found to bo t hus disotisotr, and the ifit^'ofjucl ion of other ki^.ds of ci^ne. 

(t‘f) Other rnrniics (Dul iujuruK. 

(a) A vegetable, or root jtarasile, culled Sfn't/u luli a, sonietinn^ grows iA 
abundance in cane fields, and, is r«'j»ort«d to be. kpown in Cionda al nh((h<i( itid. 
3ts fibrous roots entwine rouiul the roots of. the sugare.afie and c.lieck the growth 
of the hit! or. The ounc crop is |)racticaliy ruined* No efft'ctivc remedy is known. 
3".vcn constant w^cedinf^ fails tu save the <5rop. Tl«3 ])arasito bclonp^s to tiic 
natural order /f/f/r/v/rve ullicd to tlio brooiii-ra]>c famify, and wdien once it has 

established itself in a iiidd if. is vty'\ diflicAiit to erafljeat.e it. Cultivators do not, 
us a rule, grow cane in a field once infestcid w ith the ]>arasito. 

( h ) 7iif/dnd or hij/ujaiin, is u toriii used, to express the abnormal growth 
eharact<*rized by the sjiringing of young shoots from tlfo various joints t)f the 
canc, as ii result of defective etiltivation, ox<;essivc^ manuring, and immoderate 
irrigation, but without tlie iuflueneo of any known pest.. AV^heii this happens, 
the growtVi of the stem is stunttul and the juice rendered poor in sugar. 

( <‘ ) (.vane grown on low lands suHers seriousl}’ from floods in the r^j^ins, w^hieh 
rediujo the most promibing erojis to u more snipe cover. 

( (/ J bevere frosts cause considerable damage sometimes in the w^cstern 
districts. 

('ej Among wild animals, jackals, wild boars, and ruts ai^o tlio WA>rst enemies. 
The first tw'o are seared away by various contrivances, and the latter caught 
in traps or killed l>y other means. 

C IT A T E 11 V. 

TilK CAXK-(Ali:SIIlXrc; MIIA.S, AND i;SK FOR l?XTRA(A'ION OF TDK JFICJS. 

TiiK extraction of juice from tlie euno is effecled in these^ iVovinces cither 
by bruising small pieces of canes in u mill cousf^^ructed like a large pestle and 
iiiSrtar known as dvi^i liollm (country mill) or by crushing wdiole canes botw’een the 
i iivolving rollers of an iron mill {jmeh ot* lofiia kolhn). The former process has 
)>eeii in use in these Ih’ovinccs from the earlitist periods. It is stated that in 
ancient times mills used to be made by cutting down Ji^tunding trees about tw'o 
feet above the ground and utilizing the trunk us a pestle and the root as a 
mortar. JSucli trees were, however, not availublo at all times and places. Eater 
on the mortar was thereiuro made of stone. The most typical of the country 
presses uro — 

(1) the stone mill used in the eastern districts ; 
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(2) tlio wooden mill of Oudh and the Kustern Doiib ; and 

(3) tliO Gorakhpur wooden mill. 

During: the past quarter of a century an iron mill (the Jlelicu), brought out 
by certain landlords of llehoa, has gradually replaced tho conntrj’ mills in general 
to a very considerable extont ; and another, known as the Ndhan, has also been 
gaining ground, esj)Ooially in tho wcsterti tracitn. 

No iin jirovemont ia agrw^ulturi^l niachinoiy lias, it may bo romarkod, gainod 
so much favour with |ho common ciilti vjitor* and witli Tsuch remarkablo rapidity 
us the iron mills, and thfs fact alone is the best practical proof of their general 
luporior*t over all forms of old-fashioned contrivances for crushing canes. 

• In tlul following pages \\^«slipall giv^ brief doscrijition of the various mills 
ill common use, and clis^uss their working capacity : — 

(1) mill of the fli^striets ( llhisi ration I), 

'll oforc tho introduetUjn of tho two-roller Bchefi mill, tho stone mill was 
held in high esteem and was largely used by tbe.well-to-do cultivators. Now 
its use is tanifiiicd to district^ where stone can he bought or imported at a reason- 
able cost, c.//., Mirzapur, lienares, Jaunpur, Azanigarh, &c. In these districts 
stone mortars sunk into the ground liavc existed for centuries; and as the culti- 
vator finds no other ust? for them, ho does not care to adopt tin? iron mills instead, 
liosides, the stone mill is occasionally pawned or hj"jK)thecated as security for 
debts, and is therefore looked upon as a more valuable property than tho iron • 
mill. 

Thejf <4 appear to us to ho tho only reasons for tho continuance of tho uso 
of stone mills ; otlierwise the}" are admittedly inferior in all respects to the iron 
roller mills. 

b^or all native l'olhiif< the cane has first to bo chopped into small bits (fjenrl)^ 
the cuttings for 1J.e G maikhpur woojcleii mill being much longer than those 
prepared for any other stone or woodiui mill. ^ 

Tlio typical stone null of tlio east (Illustration 1) consists of — 

(a) tho I'olhu pro]»er or tlio mortar in which the grnris (bits of cane) are 
crushed. I'lie best kolhns are made from Chiiuar stone and cost 
from Jls. 40 to Its. 50 each, including the price of stone and fitting 
exjienscs ; 

(h) tlie pes tlo or wbicb orushes the (jeriri. Tt is usuallj'^ tbo trunk 

of u babul tree, about 12 to 15 foot iii length ; 

(c) the iurau, a rope eonnccting the upj)er end of tho./Vti'//, with tho kdtar 

or wooden beam on wdiioh the driver sits, and to wliieli the bullock/j 
are* attached ; 

(d) tho kdlar or tho wooden beam, wliicli is geared, to the Jdth by means 

of tho taran and revolves as on a pivot round tho mortar or kolhut 
and thus gives tho pestle or jd/h the necessary motion to crush 
the cauc bits in tho mortar or kolhu ; 

(c) the yoke attachment. 
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The upper portion of the mortar is hollowed, so us to form the following 
sections : — 

(1) the Luiuli or mor<a*r prriy)or, in whi(di tlio hottoiii end of the 
p(*s1Ie revolves, is aheut 12 inclios in diameter and 8 to 10 
inches in depth ; 

* (2) at the hottoni of thii huiuit an outlet Is made to enable the juice to 

pass from the kmuli into ui/ carthem recej)tacle. This outlet is 
called h(tro/t; • ^ , j • 

(?I) above the kundl there i« a sloped basin called dnrdy in which tho 
ycyris are actually" crus^^ed. Around tfio top of the basin ther6 
is u sloped channel called — * ^ i f * 

(1) chhitiy which prevents bits of cane from falling out on the ground, 
, as the motion of tin? pe/itle when revolving tends to pusli tho 

m * 

pit^ces of canci upwards over the edgoof the basin, Tho average 
height of a stone koUtu is about six feet, and nearly half of it is 
sunk into the? ground. At a distance of about six inirhes above 
th(^ ground a d(>ep groove called — 

(5) rdh is cut round tho kolhn^ in v liicdi the kdiar or beam attached 
to the driving gear rc?volves as on a pivot. The mouth of tho 
nurah also opens into this groove and is joined to a 
(C) Handy tho receptacle for the juice by a small piece of bamboo 
called 

(7) *pai)Ulri: over the mouth of the Hand a sieve is ])lacod im.order to 

strain the juice. Tho end of the pestle resting against tho 
kotfiu is roundcid in such a mamier as to fit tho width of tho 
kwadiy and at a lieight equal to tho depth of the kii\uii the jdth 
is cut round ho as to form tho following yiaufs : — 

(8) a ball called ininKjaVy murj <jriy or viny ri ; 

(9) the rounded upper end of the ball called kdn ri ; 

(10) tho main trunk gradually tiipering upwards called kdn ; and 

(11) the uppermost point called chur. The inner surface of the knndi 

is lined with plates of wood called pdcluir (not visible in tbo 
diagram), in order to lot the Hiunyar move round j>roj)erly, and 
also to protect it from constant friction against the stone of the 
milk The chnr on tlio jjivot top end of the postlo rests in u 
wooden ladle (socket) caLled 

(12) dhenkdy with the handle turned downwards. To this handle a piece 

of bamboo is attached, and to the bamboo a small rope called 

(13) tdran .;thc gear or kdtar is a shaft made of a plank of wood about 

five to six feci in length and about a foot or loss in breadth. 
It is made to rest at bne end on the rdhy with two pieces of 
wood like parts of a wheel on either eido of this end. These 
two yfiecos of wood called 
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(14) kanmrnrd and jihheild (not visible in the drawing) form a semi- 

circular girdle of the mill, and the kdtar cun move round and 
round the rdh freely. At the other end of the kdtar a piece of 
wood called 

(15) rndrkham^ iibout a j^arcl in height, is fixed perpendicularly. In 

this there are many holes, and to one of thofh n piece of wood 
is fixed crosswise i:)rotruding at both the sides of the mdrhham^ 
and to it tlio Uiran is fastened and kdtar suspended. At a 
short distance from mdrkliam towards kolhii anotlier hole is 
made in the kdtar and a bamboo called karhd^ not visible in the 
diagram, is attached# by a Binull rope called dauli j)achaii7^dhi^ 
Anot^jor called* 

( 10 ) dauli agawridi fastens the bamboo*to an ordinar 3 ^ jroko. In some 
cases 011 I 3 " the rope Js ifsed without the bamboo ^ 

The oxen move round and round the kolhu, carrying tho kdtar ond tdran 
along with them. The turning of the dheukd gives u circular motion to the 
jdth, und'tho mwn.ffri in thq kolhu wbrks acc»rdiiigly. Between tho kdn of the 
pestle and tho srnrd of the kolhu tho gviiri is squeezed, and tho juice makes its 
way into tho tidnd in tho manner already described. 

A kolhu similar t5 this is used in South Oudh, differing only in having its 
mortar made of wood instead of stone. 

(2) The cuuc-crutihuKj tenoden mill of Gorakhpur ( lllustrnlion II). 

The common sugar mill of Gorakhpur resembles tlio stone mill of the 
eastern diistricts in almost all particulars of construction. Tho stone kolhu of 
the eastern mills is replaced by wood ; and, instead of a bottom channel to lot out 
the juice in the stone mill, wo have an outlet at tho top and wooden pins take 
tho place of rope tdran of thts stone mill. Native kalhal (.Artocarpus integrifolia) 
timber is almost wdiolly ^employed in, its construction, and is moderately heavy 
and sufficiently strong to servo the purpose. , 

The mill may ho of any size and dimensions, with a consequently varying 
capacity for work; but tho two kolhus that aro commonly found go by the names 
of (i) thikarud (small size) and (ii) raksud (large size). These two are exactly 
alike in construction, hut differ in size and consequently in the capacity for work. 
The latter is inuch higgtir than the former, and has a proportionately larger 
power for orushiug tho cane; but requires at tho same time more power to work 
it and stronger draught cattle. 

Tho arrangement for pressing is mainly composod of tho following parts:— 
(a) The mortar or kolhu, and its accessories. 

(h) Tho pestle jdth or the cane crusher. 

( c) Tho gear or kdtar W'ith its attachments — yol^ing connections, yoke, 
caue-picce basket, vertical harisd, &c. 

(a) The kolhu tvith its accessoric><.-^{).) Tho kolhu proper is a cylindrical 
block of wood, about five feet in length and two feet in sectional diameter. The 

15 
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upper portion of this block is liollowed inside so aa to form a basin widening out 
upwards, and at tlio top a small channel culled (2) rairdni is grooved round in the 
block. Tlio oilier Olid is loft untouched. After this preliininury formation of the 
block the solid turd is buried under ground up to noai ly liulf the length. Tlien at 
u coiiveiiioij t hoiglit above the ground a groove (of about six inchos width) is 
cut round tlio kulhu to receive one end of the hdfar. The channel made all 
roilnd the top edge of the hoHiu and known as ratrcDti is connected witli a vertical 
channel reaching nearly halfway down the block. This vertiii.il slit goes by the 
name of (o) nardoh. At the end oi« tlie^ a common narid or curved tile- 

sliuped [)ieco ol wood, .called (‘i) pat Htirt y is fitted into \\\i^ holhu block. 15elow this 
patadri an earthen jiot eall<*d chhanaid (not ghown in the drawing) witli perforations 
at the bottom is placed oik the mouth of, a largo , oaf then vessel eallell (5) (jag) i. 
Now, when tho halhu is working, cane pieces are thoroughly bruised in the 
central cuvitj" a^nd the juice extracted passe^ first into the rairdniy then the )iardohy 
and then juitiiariy from which it fulls down into the chhanud or strainer, ami 
thence into the gagt'L 

(h ) The jdth or th(' ca }ie-('ru^h (^)\ — This is the chief part of tho whole 
cane-crushing mill. Tliion its strength and weight and the fit of tlu^ knob at tho 
lower end depends the eliicioiicy of tlio mill.. It is generallj'’ made of haHimi 
tirnhor. |The lower end of the (G) Jdth terminates in a lounded knob called (7) 
hiuith perfectly fitting the cavity of the holha. On the upper side of the kcDilh 
there is a sharp notch all round XXw^^Jdth to fit tho narrow neck of the mortar and 
a gradual widening upwards to suit the upper basin of the kolhu. l^ieces of cane 
are driven into the u|)pcr basin, and the Jdth presses the cane and ext»‘acts the 
juice. Tho rounded end of t\io Jdth and mortar cavity resemble a hall and socket* 

1l ho Jdth is tapering to a jioint towards the upper extremity, and fits into tho 
cup of a ladle-shaped ])icce of wood called (8) dhvn.kdy its handle hanging down wards. 
Thus when the draught bullock moves in a circle round the kolha^ tlie Jdth 
being free at botli tho cuds rotates round its own axis as well as round tho 
kolha. These two mot ions of \jho Jdthy resembling a nativci oilman’s press, facilitate 
tho crushing and bruising of the eaiio. Connection between tlie din nkd. liandlo 
which we have referred to above and the flat beam or kdtar down below is 
maintained by int'ans of a bamboo piece called (10) harlnd. It is pinned up 
to the above, and is driven into and pinned downwartls to the Inliar below. 

Tho pins used are gciiorally made of wood, and are locallj (Milled (If) idra)i. 
The harisd, may bo raised or lowered at wdll by removing and refiliing the 
idraas whenever desired. 

C f'y The (11) kdtar and its attaehmmfts , — The kdtar propei- is a thick, Avoodon 
plank cominuTiicating force to tho Jdth by moans of tho c,onnccf ion — harisd with 
dhenkd. on one side and the kolha on the other. One end ot* this lias got two 
aemiinrcular lips [called (12) ka7paenrd\ placed opposite to (jmcIi oilier clasping 
the kolha round tho groove and turniiig upon it. A few iiK^hes ajiart from 
tho lips some pegs arc driven into the kdtar to receive the cuue basket. Towards 
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the other end a sot of Hniull pegs is driven into the kdtar and a strong rope 
attached. These pegs and rope form the j'okiug apparatus of tho mill. At 
a little distance from tlie yoking pegs tho harUd is fixed into the kdtar, and close 
to tho harisd and on the peg side of it another small bamboo 'structure, called 
(13) killi, is driven. 

Workintj of the. mill. — A single bullock is yoked to tho mill and moves 
round and round in a circle, the kdtar and x^rts attached to it being pulled 
round by the bullock. The driver sits on tho kdtar between the killi and yoking 
pegs, holding; tlie latter in his left hapd. • When tho animal moves, tho kdtar 
follows its motion, and* communicates it to iXxG Jdtk in. the imiunor already 
Jixidained., Then by t.lie motion of i\\(^ jdth cane M-hich is fed to the kolhu very 
rdhdily from tho basket upvU Uic kdjar by a man. standing there is crushed 
between the jdfh knob iiiicl kol/ui hollow. 

Tlie juice thus extracted passes Ar^ugh tho various •channels into tho gagri 
uS already doscrihed. 

('‘^>) Thc^iro-r oiler Thhod iron mill (^Illufitraliou 111), 

In this mill the cane-crushing isr olieotod^bj'' means of two iron rollers sot in 
a wooden frame. 

Adjmlment of tho Four wooden legs, making a stand for tho mill, are 

fitted to u strong wobd framework, which holds the rollers in position and 
is tightly screwed up, the legs being buried in tlio ground, leaving the mill 
about two feet above the ground. The rollers are made of cast iron turned true 
on wrought iron shufl.s and the surface grooved vertically. The wrought iron 
shafts arj^fitted into holes made in the wood framework, and are geared together 
by means two pitiieus at the top end of tho rollers, but within tlie wood frame- 
W'ork. Tho shaft of one rolUjr is longer than tlie other uiid, passing through 
tho top of the framework, projects above it. To tliis is attached a capstan 
(or Jhul), in whicli^is fitted a long pole for yoking to cattle. Tho rollers can be 
tightened or loosened by means of two screws, one for tho top bearing and 
OTIC for the lower. Thus one roller revolves in a fixed bearing and tho other is 
adjustable by means of tho screws. In front of tho roller a tliin, wooden plank, 
called “ feed plate,” witli throe holes, is fixed by nails to the stand ; the object 
is obviously to feed tho mill with cane stalks regularly, and also to avoid 
tho possible risk of tho feeder’s liands getting between tho rollers. 

After adjusliit^g the var-ious parts of the mill in this waj^ a long wooden pole 
of about eiglit to ten feet is fixed upon the projecting axis of tho left hand roller 
and the bullock is yoked to its further end. 

♦ orking of the mill . — Tho draught cattle always move round the mill in a 

circle from left to right, i.c,, o])])osite to tho direction of tho hands of a watcli, 
and when the animal moves the left roller rotates on its axis in the "aiiie direc- 
tion and the pinions of this communicate the motion to the oMier roller through 
Its pinions and cause h to move in the opposite direction. A man sitting with a 
Leap of cane stalks in front feeds the mill with them through tho holes, and those 
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cano pieces are caught and crushed by the rollers moving. The juice as it is 
extracted falls down from the rollers into the basin, from which it runs out 
through the spout into a receptacle below. 

(4) The ihree-roUer Behcd iron mill (Illustration IV). 

This mill is an improvement upon the two-rollor Boheil mill described above. 
It oonsists of the framework made -of wrought iron, four legs made of angle iron 
which are crossed near the top and bolted together, and tliroe rollers. The 
arrangement of screws in both mills is based upon one and the same principle. 
The rollers are made of cast iron and the shafts of wroiight iron. The bearings are 
made of brass to prevent wear and tear of shafts. The frame is fitted with two 
rollers of equal dimensions and a third roller of smaller dimensions ; thus the cano 
is first bruised between onb pair of rollers and then err shed completely in tho 
other. 

The small 'roller gears with the main roller and the main roller with its 
companion, that is, tho main roller when set in motion mo'''es both the companion 
roller and the small roller. 

This small roller is placed in front of tho two large rollers a little closer to 
the main roller, 

A wrought iron plate crooked or bent in shape is fixed in front of tho com- 
panion and the large rollers touching the former and forcing the cane into the 
companion and tho main rollers. 

Tho plate is bolted to the fourth leg at both ends. 

These mills, when in good order, extract a high percentage of cane juice, and 
are gradually superseding the two-roller mill. 

(5) 2'he Ndhan three-roller iron mill ^Illustration V). 

This mill consists of four wooden leg,s (not shown in the diagram), a frame 
of cast iron, and three iron rollers. The shaft of the third roller does not revolve, 
but remains fixed and the roller itself revolves round its shaft. 

Tho pinion of tho main, roller is as thick as the pinions of tho companion 
roller and tlie third roller taken together, so as to enable tho upper portion of tho 
pinion of tho main roller to gear with the pinion of tho companion roller, tho 
lower portion gearing with the pinion of tho third roller. The pinions and 
rollers are cast on to the shafts and revolve together. 

The cano is first bruised between the main roljer and tho third roller, and, 
then passing through the companion and the main rollers, is completely pressed. 

Iron mills having more than three rollers have not yet been introduced in 
tl^osc Provinces. The only exception is the Babu mill, a patent of Babu Bhawani 
Bass of Bijnor, which has four rollers in it. This mill is slowly gaining ground 
in parts of tho Meerut and llohilkhaud Divisions, and is at present sold and let 
to < ultivators on hire by Mr. C. F. R. Simpson of Malikpur, Andpshahr, district 
Bulandshahr. According to our own axporionce, this is undoubtedly one of the 
eflicient cane-crushing' mills in use in our country. 
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Besides tlie mills which are described above, there are numerous other 
patterns in use or on the market. The difrercmces in the construction are for 
the most part minute, and the mills do not call for separate description. 

7Vie relative merits of the di/rerent mills. 

In course of our investigations wo had no evidence to show that the common 
two-roller liehei mills extracted a higher percentage of juice than the old-fashioned 
etone or wooden mills. But thg superiority of the iron roller mill over the country 
mill in other respects is obvious. The former crushes the cane eivenly, and docs not 
grind it as t\\e*kolhu dues consecjviently tho juice.is cleaner and rnorc^ free from 
■vegetable acids and yields berttor sugar. It saves the labour of cutting the cane 
into strips and can be worjvtid by two m&n and one bullock iustead of three men, 
two boys, and two bulJ.oc|J;:s orfllrtarilj^ rticfuired by the (fiKiutry holhu. 

TV^o Ijuvo on licveral occasions cyTn]j>ured the work of the common two-roller 
Behe;i mills with that of the three-reller B^Jbea, and quote helo{V^ tlio results 
obtained in a few instuii^ies T— 


1 

District. 

1 

1 

Kind of cane crushed. 

r 

• A vt*ra[Ti‘ 
cenl.'itn: (ti jnicc 
ohtfiiiuMl wlieii 
the \v:iH 

crushird u'it-h 
two- roller mill 
iifcied by the 
cultivator. 

1 Average per- 
le<!iitage of jnicc 
exj>ressi!(l whoa 
! the? cane from 
the same? crop 
! wa.s crushed by 
th(? three-roller 
Ilehefi Ml ill. 

Fyzabacl 

iSarauti 

52*27 

62-60 

Farrukhubad 

Chin ... 

50*33 

61-06 

Uaao ... ... 

X^o* ... #. * 

50 01 

68-11 


These figures show that a tyore extended use of the three-roller Jlehea mill 
is very desiruhle, as it would be a direct source of gain to the cultivator, who 
would be in at positipn to turn to good account the portion of juice that is at 
present wasit?d. 

The three-roller Nahan mills, which are also more efficient than the two-roller 
Behe^i mill, arc now largely used in the Meerut Division, and the percentages of 
juice obtained ordinarily from cane us shown opposite districts of that division in 
the statement on pago 104 are those actually extracted by the I^dhan mill. There 
seems to be little doubt that a inaterial increase in the outturn of raw sugar in the 
country can be effeej^ed by th<^mero replacement of the two-roller mills with the 
more efficient (but more exjjensive) tbree-roller mills. This is, however, a pieoe 
of work which landlords alone can bo expected to do properly. 

CHAPTER VI. 

JMLANirUnATION OF THE JUICE ANI> MANUFACTUKE OF ^KAW 8UGAKS. 

( 1 ) Qur, and its various forms. 

Our, tlie most oommou form of raV sugar, is a oomj^ost of sugar crystals 
and molasses, into wLiob th^ greater part of the juice produced in the country is 

16 
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ordiuurily converted. The juice expressed from tiic canes is usually collected in 
the “ tidud*' or “ matd ” (an earthen vessel), which is sunk in the ground near the 
mill. The mouth of tlie udyid is generally' covered with a rough 
reed filter (Kiguro No. 4), “ chhanitd” with a view to prevent 
the refuse and small hits of cane from passing into the earthen 
reservoir. Where wooden and stone mills are used, there is 
also a small tank near the mill called dorJid," into w'hich the 
refuse from the pressing mill is transferred. Water is then thrown over the 
refuse to carry down with it the unexpressed juice through a liole into onothcr 
re.servoir or ndnd. Xn the eastern districts the pure jijice is called “ ahtjd” an^ 
the juice mixed w'ith water is known an paui/td or rasi.^ When the ndnd near the 
g mill is* full to the brim, the jtvico isj removed by. means a 

fiaikd" or “ saii/i/d^* (Figure No. 5), an earthen jar provided 
C -/■-<. w'ilh a handle, and put‘ into a number of “ ndndfi ” or bhanni 

fixed in the ground near the boiliiig pun. This set of earthen 
ndndti with the mud structure outside the boiling house support- 
ing them is called “ otd.” The iron pan inside the boiling slicd 
is fitted on an earthen structure built over a furnace (hhalthi), which has a big 
hole in front through wdiich tlie fuel is supplied. The furnace, together with the 
thatched shed in which boiling takes place, is culled “ giilnur ” (boiling house). 
In places whore the stone or wooden mills arc xised another shed known as 
“ Deranni ” is attached to the </i<faur in which the canes are chopped. 

lioiliiif/. — In the west a set of three boiling pans is gonerallj’ used. The first 
and the third are called “ bcl-kd-kardh” and the second placed in the middle goes 
under the name of “ parchhd" 

The juice is first heated in the first pan. When the scum rises to the sur- 
face it is removed and the boiled juice transferred to the third pan, where it 
undergoes further concentration and is tlysn haled out to the parchhd in which 
the boiling is completed. Iq the East only one pun is used in which the w'hole 
process of boiling is carried out. 

The single pan process is described below : — 

When the fire is strongly lighted and the furnace well heated a basket of 
wickerwork with a cloth strainer culled “ lothd ” over it is placed above the pan, 
and the requisite quantity of juice is filtered through it. Tl^e juice is then 
boiled down slowly, the man in charge of this operation being always careful not 
to allow it to boil over. In the course of this process the scum appears on the 
top and aocumulutes to tlm side of the pan. It is removed with 
a dori ” or patiud ” (a perforated iron ladle) and collected into 
the “ matki ” or “ kohd ” (Figure No. C) (s\ri earthen basin) kept close 
to the.pau for the purpose. The scum, which is called mahi” or 
“ mail,” is generally given to cattle and occasionally even eaten by the poor. Milk 
or ghi, crude carbonate of soda, infusioCi of castor seeds or of the roots of the 
bhindi plant (Hibiscus csculentus) are used for the purpose of clarifying the syrup. 


Fig. 6. 
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^ In tlie Sahiiranpur and Dehra Dun districts, when tlie special form of gur 
known as andarki (to be described presently) is made, the bark of the ])alH tree is 
thrown into the juice to clear off the impurities present in it. , The following 
clarifying mixture recommended by a professional boiler of Shah jah^inpur lias been 
repeatedly tried in the Agricultural I>c'partmont and found to answer well : — 

Bugloss f (jdozahdn J 21bs. and kdli sg/ji (crude carbonate of soda) ilb. vfico 
Bteeped in 121bs. of water for* 24 to 30 hours. The mass is then well rubbed 
between the hands and the liquid strained through a fine piece of muslin. One 
tola or about three drams gf powdered alufnSs addt^d to the liquid. The latter is 
t^eii boiled till it is reduced to half its original bulk. It is* then strained again 
through a fifie piece of cloth and pourod^into a bottle, which is well corked. Ono 
, ounce of the-rnixture is a^ded*{o* each prfnful of jume lalter the scum has been 
removed in the ordinary course. Qn ^ts addition scum again comes up and is 
tukei^oif. The mixture keeps only fot^a weel# or ten days. The only objection 
to the use of this mixture fies in the presence in it of the soda alkali, which, 
according to chemical experience, prevents a certain Amount of sugar in the juice 
from crystallizing. There is,*}iowover, no doubt that it imparts a beautiful colour 
to tho resulting gar^ and thnst oiihances its value in the eyo of tbo purchaser 
requiring it for consumption as food. 

Experiments in liming the jiiioo at llio Government Experimental Farm, 
Cawnpore, have proved that tho percentage of crystallizable sugar in tho gur 
is thereby increased, but that tho gur ussumos a more or less dark colour. * The 
raw material obtained from limed juice is consequently of greater value to 
the refined. Thus, when a cultivator is making gur for use in a refinery, 
the best results would be attained by neutralizing about tliree-fourths of each 
panful of his juice with milk of lime" and adding tho remaining one-fourth 
to the j>ttn before boiling. The milk of lime should be prepared by adding 
four chhatcUiks or efght omneos of burnt limo to five seers or one gallon of 
water, agitating the mixture till the liquid hooontos milky. One-fourth of 
each pan of juice should be set apart and small quantities of this liquid milk 
of limo should be thrown into the remaining three-fourths, and the juice tested 
with a piece of blue litmus paper. It will then probably turn pink in colour. 
A little more milk of limo should tlion bo added and tlie litmus paper dipped 
again. Tho litniHs ]gaper will probably change its colour again, but tho shudo 
of pink will be lighter this time. More milk of lime should bo gradually added 
in this manner and the juice tested with litmus paper after ouch addition, till only 
a very slight change in the colour of the paper takes place. Tho juice should 
then be taken as nearly neutralized. 

The portion of tho jtpico not treated with limo should then be added to tho 
limed juice and tho mixture boiled in tho usual way. Ti*io objoction to the 
introduction of this process among ordinary cultivators is tho use of litmus ; 
endeavours have been made to devise some simpler iudicatiou of the neutraliza- 
tion pointi but BO far without auooess. The acidity of tho juioe varies so greatly 
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that no rulo of thumb cun be Buggested which would be suitable for general 
adoption. 

In many districts of the United Provinces no clarifjung ingredients arc added 
y to the juice in the case of /y/rr-making, Ab the boiling 

liquid thickens it changes to a brown yellow colour 
and has to bo kept in continued motion with the 
jiharuhi (Uigure No. ,7) (a wooden stirrer). When 
it is considered that the juice i^ tliorougldy boiled, which is known by the 
appearance of bubbles called on the surface^ the thick* syrup is tested 

by taking a little of the qivdni or pdtj (the thickened sy rifp) between the forofingf r 
•piQ 8 ’ thumb *and rolling iff, so as to foriA small balls, 

which should be seihi-^solidt This test liaving been 
tried, the suguu boiler transfers the liquid by the 
**doril^ (l^igf^ro No. 8) into an earthen recnj^tacle 
called “ chdk or ‘‘ ✓which is placed close to 

the pan. It is then worked with a /V////*/;/ ” or “ (/autrd^^ (Figure iNlo. 9) till its 
Pig. 9, temperature c.onies dowi to a degree whicli renders it 

possible to touch tho .mass with the luiiid. When it 
solidities, the product known as f/tir is ready. The ffur 
is then made into hhilifi (halls) of different sizes and 
weights, and kept outside in wooden baskets to dry. After this they are ready 
for sale in the market. 



In South Oudh wood ashes are, as a rule, applied to tlic palms of the hand 
before working the hot stulI into bhclis^ in order to prevent it irom*Y»ticking to 
the skin. The common bhcli of tlio wostoru districts is similar iii shape to tho 
cottage loal, and is much larger than tho bhclia of the eastern districts, w^hioh 
are perfectly round. 

In Azamgarli and Benares muihid i& generally mhnufactured instead of hheliy 
and differs from the lattcr'^in being more or less triangular and much smaller, 
being only as much in qxiuntity as a mutihi (cdosed fist) would liold. Muthid 
enjoys much reputation as a form of raw sugar specially suitable for eating, and 
much cleanliness is usually observed in manufacturing it throughout the various 
operations. Mvlhid is never used for refining purposes owing to its comparatively 
high cost. Sometimes cloves, cardamoms, powdered ginger, pieces of coooaxiut, 
and other spices arc added to the boiling juice, ^^he g^ir is then called “ mmdla- 
ddr rnut/iid/^ Such muthids arc eaten as a luxury and sent as presents to friends. 

In eustom districts tho common gur is classed under four heads in tho 
market, viz ,, — 

(1) Chinihd or danahd — "Which is very rich in crystals and soft in 
texture. It is oousiderod to be pre-eminently fitted for refining. 
Tho gur that comes from the neighbourhood of Maghar in tho 
Hast! district is mostly of this class. It is known as maghar^ 
and is highly esteemed by refiners. 
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(2) Latthd. — This is hard and poor in crystals. It is seldom used for 

refining except by mixing it in a small proportion witli chinihd. 
It fetches a comparatively low price, and is used largely for 
eating. 

(3) Chingd . — This is harder still, and results when the thiclconed juice 

gets overheated by accident or curolossness. It is never used for 
rcjfiiiing. • 

(4) Lity litdy or lifahd. — liVhen on account of careless boiling, excossivelv 

wet weartior, or partioulaidy poor quality of tlio juice (such as 
the juice expressed from fallen cuiics) the gnv fails to solidify, 

it is known as lif^J/td, or lifaJid. 

• * • • * ^ 

When pdri and hot^/>//<L’/^ is the object, the boried mass is poured Into earthen 
Fici. 10. fiu)ulds (Figure Nfl. 10), ♦where it cools and solidHies, assuming 

the fihuxjc of the moulds. THese lumps are known us pdri. 

^ * 


A statement is attachedf showing the weights of the hhcUs and j)drisy such as 
are ordinarily inanufacturod in certain districts of the United l^rovinoos :■ — 


Disl-rict, 

Weif 2 :ht of 
[ui r i 
in Huers. 

AVeiqrht of 

hhftll 

in seurs. 

Dchra 1 Min 


• • • 

• ft ft 

ftftft 


ftftft 


24 

Saharan 




ftftft 


ft ft ft 

ft ft » 

24 

Muzalliirn 

... 

■ • tt 

ft ft ft 

ft ft ft 


ftftft 

5 

iJ4 

Meerut * 



ft ft ft 

ft ft ft 

... 


r» 

24 

nulaiMlsliuhr • 



... 

ftftft 



5 

24 

Aligarh 


• • « 

*♦* 

ftftft 



... 

24 

Muttra 



ft •• 

• ft ft 



... 

a 4 

y\p:ra 

... 

« • • 


ftftft 

... 

... 

10 


Farrukliabad 



ft •• 

ftftft 

... 

■ ftft 

10 A to 'M 


M a i 1 1 1 » u ri 

... • 

... 


J** 

... 

ft ft . 

... . 

24 

TO tu wall 



• •« 




... 

24 

Ktah 

... 



• • • 

ft ft ft t 


ftft ft 

24 

Bartel lly 


... 


ftftft 

... 


... 

24 

Bijnnr 

... 

ft 


ftftft 

... 


... 


B liclaim 


mmm 

... 

• ft* 




24 

MoradahacT 


... 

... 

ftftft 



... 

24 

Hliah jaliaupur 

... 

... 



... 


... 

24 

rilibiiit 



• •• 




... 

24 

Oawiipore 


... 

... 

ftftft 



13* 

* 

T^^attili pur 


« • ■ 

... 

ft ftft 

... 



Til 

1 Win (la 

• 

ft 

ft ft ft 

... 



• %• 


llauiirpur 

... * 

ft ft • 

• 


ftftft 

ft ft ft 

1 to 8 

... 

Allahabad 

... 





ftftft 

... 

i 

JhruiKi 

• . « 


ft ft ft 

... 


ft ft . 

5 to 0 


Jalaun 



ft •• 

• •• 


ftftft 

• •• 

i 

Benares 


• ft* 

ftftft 

• 

ftftft 

ft ft . 

ft ft* 

* to 1 

31 i r/aipur 


• ft • 

• ft ft 


ftftft 


ftftft 

* to 1 

Jan n pur 




... 

ftftft 


• ft* 

f 

rift 

Ghfizipur 

... * 

• ftft 

• ••• 




10 

j 

Ballia 



ftftft 

... 


ft ft • 

20* 

... 

Gorakhpur 


ft • ft 

• ft ft 



• ft • ft 

ftft* 

* 

Basti 


ft ft • 




ft ft ft 

ft ft ft 

* 

Azainf^arli 




... 


ft ft • 

ft •• 

i 

AJmo ra 




j 

• ft# 


ft ft • 

24 

Uarh wjaI 

... 

... 

... 

... 

... 


... 

24 


*•* Kuuwu as cltakri^ 

17 
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1 listrict. 




Weight of 
jHiri 
in seers. 

Weight of 

hhvli 
in fleers. 

JNaini Tal ••• 

• • • 

... 

... 

.. . 

... 

2i 

Fiieknow 

... 

... 



20 to 40 

... 

IJnao 

... 




... 


Une T>nrcli 

... 

... 



... 


Hitapnr 

... 

... 


... 

20 


Hnriloi 

... 


... 


... 


Khcri 

... 


... 

• 

8 to •!(> 


Fy/.nhntl 

.. . 

... 



• •• 

i 

(loiidn 

... 

• ••• 



... 

J to 1 

Ihdirnitdi 

... ^ 



... 

. . . 


Sultitn]»ur 

... 

... 



... 

i 

] *a rt ah gnrh 

.. . 

... 


% 


1 • 

Ihira l?anki 

... 

... • 

... 

• 

... 

1 







• 

Anthivlcl is u i'oriii 

of m 

iintifaclMred 

lu 

iiic WGstenn districts^ 


cliicfly ill Siihiiranpur and I)eln-u Dun. , , 

In this uusu tlio process just described icith reference to ilio nianufuctu^c of 


qur is closely followtsd. .AVhen ibe juice i.s tborougbly bcvlcd, it is emptied into 
another pan, wliere it is kneaded witli the “ vuixiuf *’ (wooden spoon) till it 
becomes cool and i)roperly consistent. It is then laid on a mat with a wet cloth 
spread over it. As soon as the mass is suniciently. dried, it is cut with knives 
into oblono; bits ( andarhi ) and collected into baskets. 

Krorn the extraction of juice till the completion of the manufacture the 
wb(de process requires the services of a large number of persons, and thus affords 
employment for a good many day labourers, besides the carjionters who are 
rctpiired to rejiair from time to time, and set up the Uolliui^ in the districts where 
the wooden and stone mills arc worked. These men are paid in dillercut ways 
in diiferent districts. Not uneommonly, however, the cultivators cf the same, 
and sometimes of two conterminous, villages club together to help each other 


in cutting tlieir crops and making the (jitr, the labour being dividtsi among 
themselves and the order in which each <*.11111 vator’s crop is to be taken in hand 
being settled by mutual arrangement. In this way labour is seldom actually 
paid for, while it. is rendered available at the proj>er time. 

The following is a fair estimate of the cost per acre of cutting and crushing 
an averagt! crop of sugarcane and converting it into (j\ir by hired labour : — 


Fttrly nu-Ti arc piinu'iont io rut, ptrip, iiTul carry np tlio canoR of* uti acre 
u\ Ironi tlii^ ficltl to tlic 7,W/fw. Tlicir NVugOR, if calculated at t\yo 

jimias per head, will tiirioiiut It* ... ..a ... ‘ ... 

'J’lie hire oi an iron inili at < i{.rht. annas a clny for ir> days, during whit'U 
]>eriti«l th<‘ cuin^s will he* cru.siiiicl ... ... ... 

Hire ul* hidlocLs for the panic ]»eriod (two pairs at eight annas each) ... 
,, Imrdh (iIk. lioiling )‘aii) nt. two»,niia.s a day for lo ilnys 

of itivthht (the Minn who keeps the mill RU]>i»lied with pieces of 
cane and feeds it) nt two annns n day f<.)r ir> dnys 
Wagt^s of jhohid (the labourer who lee<hs tlie furnace rnid reguUdes t lic 
heat) at t wo annas per diem or Ji Bcern of ffur per dtiy fur the panic 
period • ... ••• 

(7) Trice of vhnh and otlicr cart lien vcskcIh 
Fuel in addition to (mill refuse) ... 

(!♦) Oil ... ... • ••• 


O) 
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The totiil cost of rnanufuoturin^ (/ur thus comes to Its. 30 per acre. 

If a stone or wooden mill bo used, the labour will run up to a A'cry high 
figure, which wo moke no attempt to determine here, because (1) the use of those 
mills is not extensive, and (2) where they are in use the cane-growing cultivators, 
as a rule, lielp each other in the harvest b 3 ’^ simple interchange of labour without 
one parl^^ paj’ing the other for the work done bj' him. 

• (2) Jldb. 


Another.form of raw sugar, almost .as ibiportant ns rjur, is the article known 
us rdh, into wliich the ^fea.tor ])art of the juice produced jn the lioliilkhand and 

^leorut Divisions is gonerully^ oonvert«d. It differs from (jttr in being of a thin- 

• • 

iivU* consistency and is used pkiclly for tjic manufactuvo of the refined auj^ar culled 

• I- V * 

hhdnd or karhchi chini as disting^uifthed from jiakkJ clitniy which is largely manu- 
factured from giir, rdh being used fur*tho manufacture of cinni only in part.4 
m t^ie G orakhpur Divisioia, 

Jidh 18 prepared undef two different s^^steins.of manufacture, riz.^ the sdir 
sj'stein a\id tlie kc/ fiystern. , 


('(7 ) JilanufaciHre of “ rdh ” vndt r //t.? ** mlr ” 

This method is, as a rule, followed bv’’ tlio cultivators who work witli tlicir 
own juico. Tlie process of manufacture and tlio apjdiancos used are identical 
with those emplo^'od in the manufacture of gnr, the o'nl}’- diireroneo being that 
the boiling is not so prolonged as in the ease of gut\ The syrup, when ready, is* 
removed from tho pan and ko])t in IdUis or nduth to crj'stallixe. ISdir rdh is 
generally* of two kinds, riz., (1) dharkaitirdu and (2) handhunirdn. 

The latter is somewhat thicker than the former and riolior in crj^stals, being 
manufactured with pui*e and tfltered juice, which is also clarified. Tho former is 
prepared from a mixture of pure juico aud rani (tlie juico mixed witli water) 
without being filtered or»clarified, und*is tliorefore less prized b^'^ tbfc refiner. 


(h ) ^lanvfactxtrc t{f “ rdh • ’ under hcl ” si/strtn. 

The term hcl literally'- means a tendril, something which protends itself or 
grows onwards, and is applied to the peculiar sj’^stem of manufacturing rdh in 
which tho cane juice is boiled iu a set of five jiaiis, being transferred successively' 
frtim one into the other pan in the course of boiling till it acquires the requisite 
coijsisteiioy of 'tdh iu the last jian, the primary' sense of the term being couveyod 
by tlie fact of (be process of boiling being so to speak elongated. Tbcff/c/ sy'stem 
is most prevalent in Ilobilkbund, and is unquestionably sujiorior to the adir 
system, in which the boiling is goncrllly' confined to u single pan. The former 
is followed almost cxelusi vely by the khandudri, who purebases tho juice from 
cultivators and the latifcr almost entirely' by' the cultivator with his own juice 
and crude apijliancos. With regard to quality', tho hcl ‘■rdh is always riolior in 
crystallizablo sugar than the adir rdh, the former yielding as much as 35 per 
cent, of khdnd iu refining ; while the latter, even when tlui best of its kind, does 
not produce more than 33t Tho khdnd made from hel r^dh is always whiter iu 
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colour Q8 compared with the produce of the s&ir rdb, and tho two hinds of Jchdnda 
are readily distinguished from each other by sugar experts. The molasses (shird) 
of the sdir rdb, however, alwaj's contain a higher pei’centago of crystallizahle 
' sugar than those of tho hel rdb and are consequently more profitably used for 
the manufacture of the inferior class of khdnd, a bye-product known as doyarn or 
fjttldu'at-ki-lchdmL The superiority of the sdir molasses is due to the fact that 
the crystals of sdir rdb, being comparatively fine, dissolve more easily and pass 
out in solution in greater quantity with the molasses in the manufacture from 
tho rdb of tho semi-drained raw sugar known as potli oVputri. 

The building temporarily erected for, the /wl is a modest ono. consisting of' 
four mud walls thatched ovpr with gross, ^an op/jnin,g being, us a rule, loft in tho 
roof to allow the vai>our of the- 'juice to escape freoly. ^ttide this 'hut is the 
open yard where tho mills work. Fro«i 0 tf> 12 kuthus are orainarily worked 
for each system of five pans. SoAietimes two systems of five pans each 'at# 
worked in tho same building, and the in-l is then culled a dohri hcl, tho number 
of tho mills attached to the factory being also doubled. 

The furnace, which is provided with a fiue (ilhwndhu), is a subterranean 
excavation across the breadth of the shod and has tw'o orifices outsido, one (hilaiyd) 
for feeding the fui'nace with fuel ; and tho other (pardd) for taking out tho 
ashes. Over tho furnac'’ are fixed the five boiling pans in the mannor shown in 
Illustration VI in a row, so that tho largest pan is farthest from the food end 
of tho furnace and the smallest directly over it. On either side of tho largest 
pan a mud platform is raised. On one of those xdatforms two earthen troughs 
(ndnds), not visible in tho diagram, are sunk to contain the clarifying mixtures. 
On the other platform two or three earthen pot^aro sunk similarly, to receive 
the scum. At tho foot of the wall and on ono side of the smallest pan a sot 

of two or three nd 7 ids is let into the ground, in which thp rdb is stored for 

• * « *1 

cooling. 

The appliances. — Tho following is a list, with a brief description, of the various 

appliai\cos used in tho hel : — 

Tho system of five iron pans consists of — 

(a) Ilauz (“the tank”), the largest jjan, which serves a-s the first recep- 
tacle for the juice. It has a diameter of about eight feet and 
contains about 50 maunds of juice. , 

(bj Hikltdr (“ the clarifier”), the second pan or the one next to the hauz; 
diameter about GJ feet; contains about 32 maunds of juice. In 
this pan tho juice is heated till the scum comes up and is removed. 

(c) Khauld or phidd (“the boiler”), tho third or the middle pan, so 

called as boiling proper begins in this imh ; diameter about four 
feet ; cbntains about 1C maunds of juice. 

(d) Phadkd (from phndaknd, tq bubble), so called -because tho juice boils 

with greater force in this than in tho third pan ; diameter about 
four foot ; contains about six maunds Of juico. 
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(c) Parchhd (“ tho last ” ) is tho fifth and the smallest pan in which 
juico concentrates finally into rdh; diameter about two feet eight 
inches ; holds about 10 seers of juice. 


Fig. 11. 



Ifdndds (Figure No. 11) aro the three earthen 
troughs to the loft hand side of the parchhd, tho ono 
nearest to tho latter being connected with it by moans 
of n channel (parndti J, which is tho passage for rdi. 
In these troughs the rdO is cooled down. 


Fig. 12. 



Paand (Figure No. 12), a 
jierfsrated ladlo for skimming 
•off patoi from tho nik/idr uud 
mail ” from the other pans. 
Jxaramjd (Figure No. 13) is 
a ladle for carrying juice from 
one to another. 


Fig. 14. Pori (Figure No. 14) is simi- 

lar to karangdy but of smaller 
dimensions than tho latter, and 
is used for disturbing tho rdh 
in the ndnda in order to cool 
it. 

.f 

Fit;. 15 . Fig. 16. Tipdi (Figure No. 15) is a 

wooden stand resembling a 
ladder of two steps, and sup- 
ports a jhamtd (Figure ’No. 
16) (basket of wicker work), 
over •which a cloth filter is 
tied. Below the iipdi there is a ndnd,. When the skimmings are put over tho 
filter, the scum proper remains above the filter, while tho small quantity of juice 
mixed with it makes its way into tho ndwl below. 

18 
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Fig. 18. 


Fig 


^ 


Fig, 17* JS.unixchi (Figure No. 17) is a 

small brush for sprinkling tho 
clarifying matter over the 
juice while boiling in pans. . 

Kauru (Figure No. 18) is 
un iron bar curved at both tho 
ends used for taking out the 
* ashes from the furnace. 

Diflchi (Figure No. 19) is a 
, small jug with a hamlle, and is ’ 

. used for taking out the juice 
from one vessel and pouring it 
. into another. 

jLtlatd (Figure No. 20) is a large ear{ho»j 
jar sunk into tho eurtli close to tho crushing 
mill to receive the juieo expressed. It 
forms a standard of measure for the quantity 
of juice received by the proprietor of the 
fjvl or delivered hy tho cultivator, hut varies 
in capacity, usually holding from three to four 
maunds of juice. 

Karni or kalm (Figaro No. 21) is the earthen 
« 7 Aard-shapod jar in which rdb is filled when 
ready and kept till required for refining. 

The proceafs of tnamif acturc. — First of all tho five pans are thoroughly cleaned 
by prolonged rubbing of stones against their inner surface and copious washings 
with plain Avater, so as to remove as much as possible the rust and any other dirt 
that may bo sticking to tho surface, uncleanliness being considered to affect 
seriously the quality and colour of rdb. This operation is carefully repeated daily 
before tlio boiling is started. Juice is then brought by the bhishti from the several 
maids attached to the cultivator’s mills working outside and collected in tho hauz. 
A piece of ordinary cloth is suspended to servo as a strainer, and the bhishti emp- 
ties his mashk of juice over tho strainer, so that the juice may got filtered while 
entering tho hauz. Khoi, the mill refuse or “ begass” is collected and exposed to 
the sun. When dry, it is used as the fuel for boiling. At first it is shoved into tho 
furnace through either of tho two orifices called “ bilaiya ” and parda” and fire 
applied. The ‘^parda” is then closed Avith mud in order to prevent dissipation 
of heat, the furnace being then fed through tho bilaiya’* alone. When the 
beyass is not sufficiently dry, as is usually the case at tho commencement of tho 
operations, firewood, chiefly dhdk (Butea frondosa), is used till the begass is fit for 
use. Thus the use of firewood is indispensable during the first two or three days 
when tho hel is started, and again when the weather is rainy or cloudy. Begass 
would undoubtedly make a capital manure for sugarcane, and its manurial value 
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has been invariably recognised in Queensland and other sugar-producing coun- 
tries ; but as no fuel can bo had readily in India at the samo cheap cost as the 
bet/ass, and the khandsdriy who does not ordinarily grow much cane himself, 
cares little about the manurial value of the refuse, the whole of it is burnt in 
tho boiling furnace. Bosides, the cultivator cannot ufEord to pay the cost of cart- 
ing the material buck to his fields, and his juice is usually bought on tho distmut 
understanding that tho refuse will be handed over to tho khandsdri for burning. 
In justification of tho khandsdri's action ^it Aiay be stated that if he were to use 
ordinary firewood, tho c^i*t of manufacture would run up to such u high figure us 
to leave littjo margin for a profit. 

• When the juice has l^een jp;arniod to u certain degree in the hauz, a portion 
of it is transferred to tho nikhdr, in order to be clarified by tho addition of certain 
clarifying agonts! Tho following reci^o ^ef a mixture commonly «usod in Ilohil- 
kkoncl is Bufficiunt for a mo/a-ful of juice : — * 

Sajjl (crude ci\r))Oiia"tc o£ fioda)« two ounces. 

^ Dococlion of hhatlaataiyd or of falsd bark, 4 lb. 

Infusion of the Hlemff of deuld^ n kind of fiybiacus^ 2 lbs. 

The bark and the stems ane added to tho water in indefinite quantities, but 
enough to yield u mucilaginous liquid. 

Small quantitioB of this mixture are added to tho boi^jw^ juice at intervals to 
assist separation of tho scum (patoi ), which is taken oif by means of a paund and 
placed over a cloth strainer spread over ajhamrd (basket) placed on the tipdi. A 
little juice always comes oif with the scum, and this filters through the strainer 
into tho lidnd below the tipdi, the real refuse alone being left on the strainer. 
The manner in which this jujeo is disposed of will bo described presently. 
When tho patui has been skimmed oil about half a dozen times, the juice is 
considered to be nearly free from matters which it is desirable to eliminate. It 
is thon removed into the kTiauld or the tliird pan, and is boiled well. Any fur- 
ther scum rising up is again taken oif. In the course of boiling, if an overflow 
is apprehended, a mixture of crushed castor seeds with water is sprinkled on the 
surface of the boiling liquid with tho kur^chiy a brush-shaped imploment, and this 
process at onco suppresses the violence of boiling. At a certain stage of boiling 
tho juice is removed from tho khauld into tho fourth pan, tho phadkd, whore it 
further concontriftea. From phadkd, the concentrated liquid is brought into tho 
parchhd, tho fifth and the last pan, in which the final degree of concentration is 
attained. 

^ It requires an experienced eye to Vnafk the stage when tho liijuid is ready 
for being transferred from one pan to another, tho stages being, as a rule, deter- 
mined from tho various Shades of colour which tho liquid acquires during the 
process. Generally speaking, tho colour of the juice while in tho hans is natural ; 
in nikhdr whitish greeny the whiteness being due to the colour of the slowly-rising 
scum ; in khauld pale yellow ; in phadkd yellow, and in paxchhd golden yellow. 
The temperature of the pcCi'chhdy which is nearest to thg feeding point of the 
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furnace, is always the highest, and great care is usually exercised in manipu- 
lating the liquid while it is in that pan so as to prevent its getting overheated 
or burnt. The slightest oversight or carelessness on the part of the kdrigar 
when attending to this pan mars the quality of rdb^ and such occurrences 
are not uncommon. From the pnrchhd the hot liquid is carried into the ndnd 
through the channel called pcmtdll, and stirred in the latter by the dori in order 
to cool and develop the crystals. From the first ndnd the material is trans- 
ferred to the second, and from the gfecond to the third, being stirred similarly in 
each. In some hcls there are only two ndnd a. From the last ndmi^d the liquid is 
poured into lam in, in which it cools finujly and assumes the form o^ raw sugat 
that is Tiopularly known bv the name of rdb. . . * » 

The Juice separated from the patoi which is collected ih the ndAd helow the 
tipdi is taken put aud*converted in somp />^?/«Tnto ahlra by boilihg ; in others it is 
mixed with the boiling Juice and \ 50 nvertod into rdb^hvit this plan is sifid i^iO 
injure the quality of rdb. In places it is customary to toil it separately in the 
third ])an so as to convert it into^ra/> which, as a matter of fact, is of , a compar- 
atively inferior quality. The scum proper is of no use except for feeding cuttle. 

Jlie stajf' required for ivorking the belf^ — Thn owner of a bvl lias ordinarily 

to engage the following stall for the period the bet is worked, w^hich generally 


extends over 3 to 3^^''jitlis ending with the lloti festival: 


XiCHiffnatant. 

(I) Muniitii 


Ivs. 5 to lla. 7 tt month 


Ihitirs, 


(J^) Jl/fistiti 


feeder). 

(5) Kdrigars .. 


Ils, 4 to Us. fj n month 


lor, the whole BeaBon. 


(1) Muniitii ... Ivs. 5 to lla. 7 u month ... Keep» aocoiiiil- of juice received from 

ihit cidti valors and of the tarsia of rdh 
prei)art.‘d. He is uIho i^eiicrul Huperin- 
teiKlent of the hvL 

(2) JJarotjhd ... Ils, 4 to Us. n month ... 8ees if everythiii;:^ is hi workinp order 

and bring proja.nl^' nsetl ; alfu> wakes at 
niglft. to keej* a watch over the hcl 
st ock. 

(Ji) JlhiaJitl ... lie. 1-S-O ]ier mill working llrings the jnict^ from inutda, x)OTir8 i1. into 

for the //eZ. the haul., and rcpo|tB to Muuhhi hialiaV' 

' • iiig done k >. 

(4) Jhohd (the lls. II to lia. 4-8-0 a mouth, Tinec^ to live jjhokda are kept in a hri to 
feeder). * feed the i urn ace and to do miacella- 

11 eons work. 

(.") Kdrigara ... lls. 40 to llfi. r>i*> on contract These are Uiit men wlio boil the juice to 

for, the W'hulc BeaBon. j)re]jare rah and are held reBpoiisible for 

it, i.e., from tbc! moment the juice is 
jn»urcd into tlie hauz till the rdh is 
carrieil to the last nii^d for cooling. 

In addition to the wages noted above, tlie Munshi gets a kami of rdb at the 
close of operations, and WxGjhokds are allowed soma juice daily to drink. 

The bel*^ accounts . — The following is a carefully-prepared estimate of 
the expenditure and income of a typical bet in Rohilkhand in which 4,000 maunds 
qf Juice are worked into rdb during the season, juice being bought from cultivators 
under the dddni system in which money is advanced to the cultivators before- 
hand : — . 

( aj J'JirjHrndUnre — * lls. a. p. 

Four thou Band maunds (standard) of juice at Rs, 45 per hundred 

maunds ... ... • ... ... ... 1,800 O O 

Krection of the.&rZ building ... ... ... ... 22 O O 

Hire of pans ... ... ... 45 0 O 

Aari^ar^ engaged on contract for the season ... 4tl 0 0 


IvB. a. p. 

1,800 O O 
22 O O 
45 0 O 

4tl 0 0 



"United JProvinces of Agra and Oudh 


73 


Wapes of a for 34 months at lis. 7 per motiscm 

,, iiaroghd for 34 months at Us, f» per mensem 
Hhifthti 
Jhokds 

J^aviltuldr" s duoH 
J^rohit (priest) 

Alms to Ifrdhvians 

Mustard oil for clarifying juice ... 

Castor seeds 

JJetdd HliiVka ^ 

Crude carbonate of soda 

^ ••• ••• ••• 

Htationery... ... ... • ... ^ ... 

ContingeiieJes (tobael^o, mats, tVc.) 
jiL£i7*:iiti^ 1 ,GdO, at Its? 3 per hundi 


4Jae avcragi;) 
Cloth for lilterH 


per hundred (to contain 20 seers of rd^ on 


6 


Total expenditure 

fhj Jncomft~ . ^ 

Price of 300 mannds of rd?j produced <2(hpcr cent, of the juico^ at 
Us. 3 per maund ... ... * ... • 

^ * Profit • 


Ks. 

. a. 

P‘ 

21 

8 

0 

17 

8 

o 

IH 

O 

d 

41 

0 

0 

in 

0 

0 

•> 

o 

0 


8 

0 

3 

o 

d 

r> 

d 

o 

r> 

(> 

o 

12 

d 

0 

4 3 

0 

o 

() 

12 

o 

5 

0 

(> 

48 

d 

o 


K 

o 

iMGf; 

12 

d 

2,40(? 

0 

o 

233 

4 

d 


AX.. Vjin u ^#xx TW AA.AKjLL JJLCLO LJdJiJL ^ I JL I JL U bOLl. JLli 

view of the fuot that, under the dddni system, the proprietor of the hel gets juioe 
at a much cheaper rate than’if he wore to mako cash payment at the time of 
purchase, i.c. under the “ khush-kharid ” system. 


Wo also subjoin a statement showing the real acooiiMl^of three irZ-working 
khandsdris of Shahjahdnpur in a numhor of years, the entries having boon to- 
talled up from their hahi-khdtas under our personal supervision i - — 


iState7neftt sho7ving the aootm/its of eortain “ hal. ” tno7iiir» in the ShdhgaJuinpur diiti-eitit. 


— 

1 • 

2 

3 

4 

• 

0 

6 

7 

8 

9 

10 

11 

Name of hhaiul^ 
stdi'i. 

\ 

%Z 

ta 

a» 

>* 

'S 

rO 

a> • 

V-I 

o 

4-< 

-r-. 'tn 
at a> 

ts 

Price of icico. 

CJ 

4-> 

tfl 

cn ' 

o 

b 

«*-( 

o 

CJ 

*-• 

a> 

<D 

‘--a 

o Cl 

a 

S-* 

Cm 

Total of colnmns 4 
and 5. 

• 

Weight cf rdb pro- 
duced. 

a 

**-• 

o 

a> 

tn 

-*-> 

a oj 
<1> o 

sTI ’u5 

Cost of producing 

one maned of raJ. 

« 

Cost of converting 
IW mannds of juice 
into rib, 



Mds. 

Us. 

Its. 

Kh. a. p. 

Its. 

Mds. 


Us. a. p. 

Us. a. p. 

K. L. ...i 

•189^ -yn 

3,845 

^1,731 

261 

45 8 3 

1,992 

723 

18-8 

2 12 1 

6 12 7 

\ 

1897-98 

4,923 

3,028 

312 

61 8 3 

3,340 

1,088 

[22 1 

3 1 1 

0 5 4 

r 

•18'jl-9n 

3,001 

1,056 

42G 

• 

45 15 9 

2,082 

680 

18-8 

•s Oil 

11 13 3 

B. P. ...i 

1895-9G 

0,079 

3,112 

335 

51* 3 1 

3,447 

1,155 

18*9 

2 15 9 

5 8 

1 

•189C-97 


1,402 

350 

41 15 2 

1,812 

686 

19-6 

2 10 3 

10 0 8 

L 

1897-98 

2.822 

1,736 


61 8 3 

1,956 

526 ^ 

18'G 

3 11 6 

• 

7 12 9 

H. K. 

1898-94, 

1 

5,262 

2,743 

302 

52 2 0 

• 

13,046 

1,018 

19*9 

2 12 11 

6 11 9 


* III this year extra expcn<liturc was iucurrud in procuring the juice througii paid 
coutractors ; hcuce the inciueacc oil cost of couversiou shown in isulmnu 11 was very high, 

19 
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(3) J)hosd. 

Thift is ii product intermediate between giir and rdh, i.e.y thinner in consist- 
ency than the former and thicker than the latter. In its manufacture the juice 
is neither filtered nor clarified, and is full of all sorts of impurities. Dhoa^i is 
consequently very dirty stuff and is used exclusively for refining, never for 
eating on account of its repulsive aj^pearanco. It is largely manufactured in 
Azamgarh to be refined into vhluL 

(4) akar^ i-sii rkJi . 

Shakar-^i-surkh iff a form of raw sugar largely manuiacturoa in tne xvieerut 
Division and parts of Tlohilkhand direct *from the cane juice and consumed ^by 
the middle and poorer ebi^ses ,as an artficle of fOod and utitnl by tl^ hahrdiH for , 
the manufacture of inferior kinds of sweets., It is never used.for refining, us it 


cannot be refitiod by any of the vprious systems of refining known to the iwtive 
refiners and confectiouijrs. 

In the process of mauiifacturo two pans are gonorally nsod. In the first 
the juioo only simmers and is cleafod of the scum wiiich rises to the surface. It 
is then transferred to the next pan to bo boiled eoippletuly, some liquid clarifying 
mixture being poured into it every now and tlmui. As soon as the first pan is 
emptied of the hot juice, plain water is poured into it and the pan allowed to 
stand on the furnace. ' vtThen the syrup has boiled down to a thick consistency, 
it is kneaded with the dohri in the jian, the heat in the furnaeo l>cing lovrored so 
that the contents of the pan may not burn. Should the syrup got overheatod, 
hot water is poured into it from the adjacent pan. In tlio manufacture of shakar 
the boiling is continued a little longer than is done in the case of /////. 

The boiled syrup is then removed to a chdh (Figure No. 22) (a shallow, circu- 


Fia. 22. 



lar earthen vessel) and left there to cool partially. After an 
interval of about 30 minutes it is well stirred with the chatiid^^ 
or Jidthi cJ^dky^ and as it thickens is made into a big lump of 
conical shape in the centre of the chdk. 

lldthi chdk is a wooden imi)lemGnt resembling the mason’s 
tlidpi^ to the flat end of which a piece of sheet iron is rivetted 


Fics. 23. with nails (see Figure No. 23). llvfiy the well known efflorosoent 


salt found ontho surface of umr (ulkaline) soils, is thou sprinkled 
over the big lump and the mass is again kneaded with the hdthi 
chdk until it has acquired a pale yellow colour. The material is 
again made into a conical lump and removed to the next chdk 
known as chakir^ to cool down further. In the there 

remains always a certain quantity of sh(ik((,r of the previous manu- 
facture, which is todinically called ^^ lapetdr The conical lump is thoroughly 
smeared with the lapetdy the ojioration being known as lapetd dendr It is stated 
that this coating of l^ho Lapeid"" stops evaporation and free escape of the gas 
formed by the action of the reh (alkali) on the organic acids present in the juice. 
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and facilitates the crumbling^of the mass into a fine powder. After 15 or 20 min- 
utes the mass is rubbed violently between tht^ hands till t\iQ surkh shakar m ready. 

We carried out two experiments in a cultivators boilinj:;^ shod in Muzaffar- 
nagar, to determine how far the use of rch and Idjtctd wore neoessur}^ or advan- 
tageous. In tlie first cxporirnent no lapvtd was added to the mass and a moderate 
quuntitj^ of rch was mixed with it. Tin; mass could bo broken to a powder, but 
it required consideruVile manual force, and a largo number of small lumps (turri) 
of were, moreover, left uncruinbled. ^Inttlie second exiierimont, in which 
only lapetii was used^mid no /v//, it coulA easily bo redujced to a fine powder 
witli very IHtle turri in it. The product of the first experiment was, however, 
superior to that of tho second in regj>ect of colour. 

It can tkoreforo bo safely stated that the »v /r* greatly improves the colour, 
while tlio use oF “ lapelA " matorifllly. h^lps tho crumbling. The preaonoo of 
*‘MurJ'i ” (small unbrokon luitips) in tho shakar is an undesirable feature, and 
reduces tbo market value of .tlio “ shcikni'” In l‘J bours*Bix or sevon kuwlis of 
juice can ,be boiled and made into nhakar, yaob kuy.dl containing about 3^ 
standard inaunds of juice. 

Juice sufficient to produco'lOO maunds of “ (fur " yields about 98 mauuds of 
sJiakar.” Shakar has tbo objeotiouuble property of deliquescence when exposed 
to the air in tho rainy season, and this is ono of tho why it is not more 

in favour with tbo jiublic. 

(5) Ivlidwl or nhaktir of thv cast. 

A prfuluct of rdt> almost identical with the putli of llobilkband is known in 
eastern distfiots under tbo name of khdinl or shakar ; but tbo methods of manu- 
facture of tho two articles differ. The following is an aocotxnt of tho method of 
manufacturing khdu^i or shakar borrowed from tbo iScttlomout Ilenort of Azam- 
garb : — 

“ To make shakar a sorios of little parallel drain;? aro made in tho floor of one 
end of a small bouse or closet. These drains aro fjMin ono foot to 18 inelios apart, 
and aro six or seven inches deep and broad. Tlie^^ load into a somewhat larger 
drain, wbieb cuts them at right angles and leads into a dohhd. Over the floor 
thus divided by ndlis" a framework of bamboos called dhdr is laid, and upon 
that a matting madp of rushes or (jondri. The rdl> is tied lightly in cloth (lothd) 
in quantities of a maund. The bundle is called a moiari, and when allowed to 
take shape, it is a round, flattish muss like u large cbeose. Several nioiaris are 
piled one above another in rows upon the dhdr over tbo drains, and largo weights 
mado of sun-bakod clay, called hhirds, arc put upon tho piles. Chold soon bogiifs 
to oozo from the motariS, and to trickle down tbi’ougb tbje dhdr into the ndlis 
and dohhd. Compression is kept up probably for 15 or 2(k days till chotd ceases 
to exude. The stuff which romaius in the motaris is shakar, and it is a damp, 
light brown substance. Ono-balf (in weight) of the rdh should remain as shakar , 
and in the manufacture o- chlni from it there should ^o little or no refuse. 
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One-half (in weight) of the shakar becomes chini, the other half is molaBses. 
Shakar sells at about half the price of chlni” 


CHAPTER VII. 

« 

OkRKMONIER and SUrERSTTTIONS CONNECTED WITH THE CULTIVATION 

OF SUGAltCANE. 

9 - 

It would indeed be strAnge if in a country India the cultivation of 
such an important crop as sugarcane were not attended with some ccremonids 
and superstitious observations. These are nu^merous and are connected with ifioat 
of the intermediate xjrocesses' of cane cultivation, by iar^tho mos^ general and 
prominent benig those observed at thc^tiines' of sowing and cutting the crop. 

Since agriculture as a jirofes^iion is mostly confined to the Hindus in^th^se 
rroviiiccs, these ceremonies and sujierstitions are necessarily Uinduistic in their 
form aind conception. liut, wlierever Muhammadans follow the agricultural 
jirofession, they also not uiicoinnionly observe thbrn like their Hindu brother* 
cultivators. Any cornjdete survey of the subject is out of the question ; but in 
the following jiages an attempt will be made to discuss it very briefly. 

The ceremonies ^’^)ich belong to each process will, so far as possible, be 
described under that heading. 

Sowing. 

Throughout the United Provinces it is the common practice to knako some 
ptijd in the field to be sown with cane on the day of sowing and to give a feast to 
friends and liruhinans, which latter oeremony is generally called zikh hhoj.^* 
The object, no doubt, is the invocation of Divine aid for succesR in the enterprise. 
This jiractice is common ; but the details* are varied in**their iorm in the different 
parts of the Provinces, and it will bo interesting to note them hero. 

The following custom, with slight local diversities in details, is observed at 
the sowing time in the Agra and Itohilkhand Divisions, in Dundelkhand, and in 
Oudh. 

On the day of sowing the plough is first taken to the field amidst a proces- 
sion of females singing hhajiins (hymns) all the way from the cultivator's house 
to the field. Arriving at the field, five small sticks are fixed in a corner of the 
field, and within the enclosure formed by these sticks the sacred fire, agy&ri^ is 
kindled. Some sweets, dhup (a kind of rwsin), and rice are then offered at tho 
fire. This being over, the time comes for the plough to commence sowing. Th'o 
ploughman wears a (necklace) round his neck*, and has a tikd (mark) 

painted on his forehead with the sacred red dye known as roil ” or rorL^* 
The bullocks yoked to the plough have also a tikd put on their foreheads. 
K&ial (soot obtained from a common country lamp) is dusted into the eyes 
of both the driver and the bullocks. 
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Mr. Moens, in liia St>t.tloment lleport of the Uiireilly District, thus describes 
the custom prcvailinp: in that district at tho time of Sfnvinjr *• — 

‘‘ An ordinary" plough which luis first l>ccn pnjactl iind had a rod tihd put on 
it •goes first ; tliis is followed iu the same furrow by a second. liehind this 
comes the sower wearing silver ornaments, a ne<‘.klaco (han^li) and flowers on^his 
nock and u reel tikd on his forehead. lie is usually fed with i)hl^ 

&c., before commencing . After llie sowing is com- 

pleted all wlao have been eiig.-igod in the \Yorl^come to the liouse of the <mltivalor 
of tho field and have a^ good diiineir of ktirhi (a disli m;^du of gram flour and 
curdled mi Uc), rice, dctl^ and rhajtdt ^ 

, In Gorakhpur, wheii' the fiehk is ready to reeteive tho* seed, a pitcher full 
- of water is first phie^^fcd^^u it. The driver then takes the plough and moves 
it cither to the"* east or to the iforth.^ When the seech is first thrown into 
tilkO field, the cultivators invoke the blessings of their hoiiscliohl gods by 
crying out Jai Thpn in the evening l‘olh)Ws the inevitable ff^ast. The 

same nighf, after the feast, IIhj women and child*’cu of the familj' take to tho fic3ld 
some victuals, such as rice, milk, &c. ; they are accompaiiiod by a labourer who lias 
on his head a basketful of manure. The manure is spread on tlie field and tho 
plate containing the victuals placed on it ; ari>und the ]>late five, seven, or 
nine sarktiuddH (reeds) are lixod iu tlie manures, to^i^rtTjh the party make 
obeisance. A chirdfjh (lamp) is tbeu lit, and the hdud (soot) obtained from it is 
upjilied to the eyelashes by all present and the following couplet is sung in a 
chorus ; — 

Shim mdli^ Shiva mdii, Jchdo dudh Idult : 

TJkhid aj^al udu udu hdthi*^ 

1^0 ! Shiva, the gardener, eat rice and milk (and we pray that) 
^Sugarcane may grow as tall us nine cubits.] ^ 

Some more prayers are then ofTered and the party return liorne. 

The fixing of the fiurkaadds and the dusting of tdjal are augiiries of the tall 
growth of the cane crop and black colour of the bloom of the canes. 

As to tho 8Uj)crsti lions connected witli sowing — 

(^a) the sight of a man on horseback at the time when cane is being 
sown is regarded a good oincu ; 

(h) similftrly tlio sigjit, at the time, of a liorso loaded with cane is 
also regarded auspicious ; 

(c) iu llullia the cultivators abstain from using salt in their food on the 

day of sowing for fear the jirtco may becomt; saltish in ^ 

( d ) in places females arc^ not allowed to cross the sugarc^ane fields in the 

early stageft of its growth, because it is suppo^^ed that the presence 
of the weaker sex at such u time would rcuddV tho crt)p poor. 

Discftsc. 

To avert disease tbo cultivators iu Siidlijabanpur make.a piijd on tbe IStli of 
Bai&dkh. It is culled the Bahait urd-kd-pujd, as it is done to propitiate the 

20 
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hahndurd, an insect injurious to the crop. According to Mr. Moens, a similar 
ccrcrnoin*, known as Sunri~kd~pu/d, is observed in Bareilly in the month of Jtdtik, 
to ward ofl’ the insect culled sunri. 

“The ana, nil takes from his house <}M, mithdi, and five or six «M»r<Vof 
df<!\t (wheat flour) pressed into the shape of a pear and some clean water, goes 
to the field, and burns a Jidni and sacrihees some of the pCifis, &c. He then buries 
one of the siinris at each corner of the field, oats the remainder of the purls, i^c,, 
and goes home Inijjpy.” 

Cuttimj. 

There is a custqm among cultivatoi^ having well jiigh the forcA of law not 
to c\it the cane crop before the Dco-uihdn 'the * 1 Ith^day of the -second Lalf 
of Kdlik). The custom must have been very rigidlj- followed ,in former times ; 
but at the jTresent (lay some laxity *in‘ its observance is noticeable, as ^canos 
for chewing purposes (^oine long before the Deo-othdu into the markets of flio 
larger cities in those I'rovinces. Tlie greater part of the cultivators w'ho thus 
bring their produce to the markel*befort! the fixe d dat .o are Muhammadans, who 
do not follow the Hindu cultivators in this respect, and to this is probably duo 
the early cutting of the chewing cane in the neighbourhood of larger cities. 
It is, however, retqarluible that the cane cut before the date above specified 
is used only for chewing, and not for pressing. An orthodox Hindu can, never- 
theless, on no account be persuaded to eat sugaroane before the Deo-othdn. This 
custom has naturally associated the celebration of Di'o-othdn with the cultivation 
of svigarcane, although in reality Deo-othdn is a festival (]uito indoja^ndent of 
the cultivation of cane. It is therefore erroneous to suppose that J)eo-othdn is 
a cane cultivation festival, ns some people seem to think. It is the day on 
which, according to Hindu belief, the god Vishnu rises from his four months' 
sleep. He*is worshipped that day, and among severa’, other articles sugaroane is 
also offered to him. On thn Deo-othdn, before cutting of the crop is commenced, 
the following ceremony is observed : — 

The cultivator first breaks off a number of canes and distributes five canes 
each to the village priest, blacksmith, carpenter, and dhohl, and takes five cunea 
to his house for purposes of the pnjd, where ho offers them to Vishnu with prayers 
and certain other rites. The mantrd read by the Brahman priest in the Deo- 
othdn jmjd runs as follows : — 

rfifftr II 

[Rise and sit up^-O Lord ! shake off Thy slumber, O Master of the Uni- 
verse ! With Thee hath slept the whole of the universe, and with Thy 
rising shall it rise.j , 

In places the tops of the cancs are broken off when the pnjd is over and 
suspended to the roof till the Holi, when they are burnt. The canes used for pn jd 
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are given to the family prieBt. -After this %ntjd the cutting of the crop com- 
mences from the time fixed by the priest as j^ropitious for the operation. 

Whatever may bo the other objects held in view in fixing the cutting of 
cane on the daj^ of Deo^othdii^ one thing is certain, and it is the fact that till then * 
the sugarcane is unripe^ the juice not fit for boiling, and the cane not W)rth 
eating. 

action of the Juice, 

The extraction of juice is commenced (jii^the day and hour fixed by the Br^ih- 
man as lucky for the ofitYivator. Some of the juice is first given to a Urahman, 
and is also* distributed to friends of liio family and the labourers employcjd in 
th*e work. In some districts .friends yre also feasted at night, the meal served 
consisting cliiefly of rice boiled in the juice. 

In Gorakhpur the pressing of cane« is c-cunmcnced l)eforo kharwd7is (an in- 
auspicious period presgribod by astrologers), and if circumstances do not j)ermit 
this, then the pressing is deferred till that period ig over. When the work com- 
jnoncos after the khancdiis^ the juice pressed first is eaten by the cultivator and 
bis friends and not used for ry^^r-making, the practice being called kharjav (des- 
troyer of bad luck). 

In Ilasti from the first produce of the kolhu (sugar-pressing mill) offerings 
arc made to J\I ahdkdli find Mcihitdcim, 

In liijnor, near the furnace for boiling the juice, the tomb of a kdzi (judge)” 
is erected, and before making gur some juice is poured on it. When the gur is 
made, a agnail quantity of it is offered daily at the tomb. Tho belief is that the 
departed squls of the pious kdzis who administered justico in former times will, 
if thus propitiated, shower blewings and make the operation a successful one. 

Gur-niaking , 

According to fhe usu^^l practice of ^tho Hindus, the lump of gi^r made first 
is given to a Brahman for eating, and is also distributed among the labourers 
employed in tho process. There are some variations in this practice of course in 
places. Hor instance, in Basil, when tho gur is ready one seer and a quarter of 
it is set apart for offering to Mahubir or Uanuman, the monkey god, and is as 
far as possible sent to tho grout temple of that god at Ajudhj^d. Failing this, 
it is given over to a Brahman by way of charity. 

• Whe lihanrarau ceremong. 

Before the manufacture of gur or rdb commences regularly in tho eastern 
districts, the cultivators who join iu^ one kolhu for the crushing season cut a 
i^undle of canes from their respective Aelds and carry" tlicm to the pressing 
luachiiie at an auspicious hour of the day^ fixed by" the village priest. Tho canes 
are pressed, the juice is boiled uud made into small hhcHi^ each weighing about 
two chhatdks. 

The hhelis knowh as Tihanrarau-ki^hheli a7*c distributed among themselves 
and also given to the menials of the village and the priest.* On the day following 
tho ceremony" the regular manufacture of gur or rdb begins. 
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This ceremony is observed among* the cultivators of the eastern districts 
only, and is known as hhayirarau. 

On tho last day of cane-crushing the cultivators in the western tracts leave 
one or two clumps of canes in their fields in honour of makdl deotdy who is 
believed to have brought canes into tho world. 

It is stated among tho Hindu cultivators that once upon a time, at a certain 
jdaco where cane-orushing was going on, tho niutfiid, or tho man wdio feeds tho 
crushing machine, finding no canes, o/ifed out to niahdl deold, wdio was standing 
by tho holhu w ithout *being recognised hy anyone, to bring canes to him. Upon 
this 7nafkdl droid ran .away as fast as he 6 ould to the caye field lest lib might bo 
forcibly employed as a hibouror. Sintso then n^iikd.l is .supposed to keep 

himself liidden iii the cane fields and never goes to the mills. IJLis share of eanes 
is therefore lett at his abode, and these car es are either taken awuiy by the .poor 
class of people or allowed to dry on the spot. ' « 

To nssiimo that wdiat hatl been said above is a complete description of all the 
ceremonies connected with tho cultivation of siigan^am^ would bo misleading. 
There are so many minor ceremonies performed, and they diller so miieh from 
pla<!e to jdace and even among tho cultivators of the same village, that to describe 
them in detail wouhl^bo a lengthy work, liesides, such a description is beyond 
the scope of this manual. 

Only imjiortant and extensively common ceremonies have therefore been 
mentioned here. 


CnAPTER VMI. 

SkxMI-ukfinel) Sugars. 

Method of manuf acturincf srtvdri fihafear ’’ an pracitHed hi the Jianfi district, 

ltdh is first thrown into a masonry tank, at the bottom of whicli bricks are 
placed two inches apart from each otlier. A mat is then spread over tlie bricks. 
The treacle filtering through the mat passes out through a hole in the w^all of 
the tank, to accumulate in an adjoining pit, ddnd'" (drained raw sugar) being 
left on the mat. Tins operation occupies four or five days, and then llie ddnd is 
remov ed to a set of tiduds^ each hav ing a hole at the? liottom. These nduds are 
placed on small i>illars in such a manner that the syrup trickling through lliu 
hole maj^ drop into an earthen v essel (hand id ) jiluced underneath. 

. A laj^cr of neiedr w'eed (Jlydrilla rertieillata) three inches thick is spread 
ov^or the raw sugar kept in each ndiyL After four or five days it is folded up 
and the brown pachhiii ) is scraped off from tho surface. The ddiid is 

again covered over with a fresh la3'^or of newdr^ over which the one used before is 
also spread. The scraping is done after every four days Until tlie sj^nip (nhird) 
is completely drained off. The pachehni thus obtained is called sewdri shakar 
ttud is used hy halivdis iii the manufacture of swoets. If it is to be kept, long, it 
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is exposed to the sun and trodden under feet like kachchi chini ; hut the product 
is very poor in colour, though tho crystals are large. Seu'dri shakar is generally 
sold at 4| to 5 seers a rupee. 

• The pachchni scraped at the bottom of tho hmidd, being inferior in quality, 
is used only for making yatid, and is known as tarnunchd. ^ 

The syrup drained from the haudd. through the hole is culled vhotd and used 
in the manufacture of native tobacco mixtures and country spirits, and is also 
utilized as a drink. It is generally sold a{( Rft. 1-4-0 u maund. Eleven maunds 
of rdh will produce aboul^flfx maunds of Hcicdri shakar and f^ve maunds of chotd. 

• The “ darrd ” amt “ uthauatd. ” of the Fijznhad districl. 

• These arc the same as tho, .''I'yrd/V HhaJ^ar and taruana/id of tho llusti district 
respectively : 'only there is a slight dili'oronce in tho method of mauufuoturiug 
them, and the appliances used. • • ^ 

** tn Fyzabad tho rdh is brought in leather jars (knppds) in which tho ddnd 
settles down while tho shirdf floats on the surface. ^Tho ddud is taken out and 
thrown into a vat made of mats instead of in ndnids usod in tho liasti district, and 
is loft for a fortnight in tlio vat. "VFhon tho s^^rup is drained off, tho mass in tho 
vat is covered over with scicdf and the same process followed as in the case of 
seu'dri shakar in liasti. 

The paohehni obtained is trpddcn under foot in sunslrifud^'iiot under tho shade, 
and is known as darrd. 

Successive luj^ers of pachchni are scraped off every third day and treated in 
tho above suanner. 

The pachchni scraped off tho lower portion of the ddnd near tho bottom and 
treated likewise is known as uihmuivd. 

The uthauwd is inferior to darrd in respect of crystals and colour. 

% 

m — — 

CUATTElb IX.- 

Rkkinei> Sitoaks. 

Jilcthod of manuf acturing ** kachchi chini” or ** khdnd” os in the 

Itohitkhaml Dirision. 

, KAKTHEN-pots fkalsis} (Figure No. 24), filled with rdh, are carted to the 

Fig. 24. factory, and stored till required for use. 

To make the refined sugar “ khdnd ” a number of these 
kalsis ” are removed and placed close to tho oblong masonry 
tank known as “ lalanri” or “channif which is generully ubodt 
13^ fo«)t long by four feet wide by tbi'ee foot deep. The tank 
is always constructed above ground, and its dimensions vary 
according as the factory is worked on a largo or small scale. 
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At tlio bottom of the tank bamboos are laid lengthwise li feet apart, and 
over them dry stalks of the reed grass (senthd) or cotton (kapseihi or henoii) 
are placed crosswise. This framework is covered with blankets fastened to the 
walls by means of wooden pegs. The hahin are, one by one, struck against the 
walls of the vlianni^^ in order to break them, and the contents are then emptied 
into the tank. 


This operation continues until the tank is filled with the The frag- 
ments of the are scraped^ with an iron spoon and the scrapings thrown 

into the tank. The pieces are*cithor thrown away or ^vashed and the washings 
(sharhai ) sold oil for a trifling sum. (iuite close to the wall of the ^ lalauri^^ an 
earthen pot (niatkd) is sunk into the groxind, , into' which the syrup filtering 
slowly through the blanket, accumulates, there being an <5seapo ol)r.xnnel for the 
syrup at the bottom of the lalaurL ^ * 

When the 'matkd is quite full, its contents are. removed to the a 

largo masonry resorvoir similar in shape to the “ c/ia/t hac/ichd ” described xmder 
pukki chilli. 

Next morning the drained rdh is packed in bags IJ foet long by feet 
broad, called ard or hojhd, which are mado of blanket cloth. 


Bhirii. 


Wall. 


Bags. 


Wall. 


In front of the hilcwri and within a few j^ards of it, there is a series of 
masonry pits, also kno^n us <trd, ouch about 27 inches square, and having about 
the sumo depth. At the bottom of each jiit bricks are placed at a little distance 
Fjg. 25. from each other, and bamboos are then 

laid across each pit over the Ip’icks. 

A Avooden plank (Figure No. 25) 
stancls**vertieall 3 ^ against the wall to 
serve as a BUi>port for the bags. 

A dozpn bags (l^igure No. 25) 
arc then jiut in each pit, one over the 
other, and are firmly tied with strings 
to a number of thin bamboo sticks 
standing against the walls of each pit, 
BO that the bags may always keep in 
position. 

They are subj< 5 cted to the pressure of weights, hhtrd (ligure No. 25), over 
which a man stands holding u stick in his hand and moves his body backward 
and forward all day long, in order to squeeTie out the syrup as much as possible. 
Jikfter six hours of squeezing tlie bags are opened and tlieir contents rubbtVl 
lietweon the hands. Thej^ are then tied u]) again and pressed in llu^ luunner just 
mentioned. .Tliis process is known us dohandi. 



'riie syrup, draining off through a channel, is colloctpd in an earthen vessel 
sunk in the ground (jnandidjy whence it is removed to the ndud. Next morning 
tlie bags ure emptied of their contents, which are now called potriy pxitrty or polh. 
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The latter is removed to the next room, whoro it is thrown into a receptacle 
culled ** khdnchi.^^ 

To make the khdnehi wooden pegs, each four feet lotig, are driven into tht^ 
ground about li feet apart along the side of the walls of the room, Tallin 
made of reed grass are erected around these pegs to serve as the walla of tjio 

khdnchi, A mat (figure No. 2(>) made of patcri stalks (an 
Fio. 26. aquatic platlt) is made to stand against the tattin. 


Tf the room is spacious enough, the khdnchi is divided into 
two (^^nlpa^tlnents by moans of talti^ made of the same 
niaterif^ and erected hi the middle. 

wVt^tlie boftom of the khdnchi bricks arc placed at a little 
. distance apart. 

Over the hriclcs humhoOR arc first laid lengthwise, thi’oo loot apart, and over 
those a nninbor of batuhoos are again placed crosswise, nine inches apart, so as to 
form a sort of network, to allow free passage to the sj^rup downwards. The 
bamboos aro tied firmly with strings at the points of intersection. Dry stalks of 
rcod grass arc placed about three indies thick on the framework, over which 
pieces of coarse cloth known as pdt are spread. ^ 

The hhdnchi thus made is similar to the IcUdtd described under pakJd vhlni. 



When the khdnchi is filled with the putri, its surface is levelled W'ith a rouTid 
brass vc 8 s<d (thdli ) and covered over with a layer of svwdr about an inch thick. 
This layer i^ rolled ajj after three da 3 's and replaced by a fresh layer of the weed, 
over which the old layer is agaisi sjiread. 

When tVie surface of the mass treated with the weed has been sufficiently 

diyjolourized, it^ is scraped off with an iron, tool called 
“ karchhuld ” (Figure No. 2GA) to a depth of six inches, 
where the tic/rdr has not yet fully exercised its absorb- 
ent action. The scrapings constitute the product known 
as A fresh la 3 ''er of the seicdr is tJien placed in the "•khdnchi" and 

the pavhhn.i removed to bo spread out on a tat and trodden down till the sugar 



bocolnes quite white. 

It is now called khdnd add is packed in bags for sale. 

When the “ khdnchi" is emptied of about half its contents, the ohi Liyers of 
&cxcdr which accumulate at the top arc all thrown away to make room fer the new 
ones which are successively apjilied. It takes from 25 tti dO da^'s to convert aH 
the putri of a tank of such, dimensions as has been described above into khdnd. 

The 83 ’^rup filtering through the passages provided in .the khdjicJii accumu- 
lates in the mathdn s^nk into the ground, and is subsequently removed to a 
reservoir. 

This product is known as galdxval or kachdicat. 
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The galdvat is rcboiled into rdh, which, under the process just described, is 
again rcruied into an inferior quality of k/tdnd known as r/alduat.-ki-khdnd. The 
upper ijart of the mass in a “ khd^udii" yields, as a rule, a superior quality of 
refined sugar, which is known as rd-s or phul ; the middle portion gives a souio- 
what inferior stuff called udlKiutd, and the lower portion produoes a sugar still 
inferior in respect of colour and crystals, which is called “ taynunvhd" and 
corresijouds to the secondary produot “ domd ” obtained in the manufacture of 
the pakki ckiui. * 

Tlie rdt>, the adhfiuid, and the tarawu.chd are not *u^icommonly mixed toge- 
ther, the mixture being known as “ khtt^al ” or “ kkalf If tlie mu,tcriul to bo 
refined is !nd rdJj, a khdncfii containing enough to^roduce 16 maunds of sugar will 
yield eight maunds of plttil, four of adhautd, and four tarauip hd.* 

In case of Hdir rdh the ratio o^f these protlucta will be as 4 : 8 ; 2 respectively'^. 

Tlio syrup eliininj:\ted from rdh in the tank (Inldhiri) ynd in the drd is known 
as “ hatidhui-kd-s/ilrd."’ It is boiled and manufactured into hheli, a form of ffu) 
wbicb is not, however, fit for refining. 

Mf’-thod of mnnu/'atduring knchchi ckiui ’' an prfwtisvd in the eanlcru dinfriefn, 

cspccialli/ iu JnuupHr. 

Kaclichi chini i*%-i. product of rdit very similar, though inferior, to the khdnd 
of llohilkband, and is manufactured in eastern districts by cultivators or haludis, 
seldom by khaudndrin. There are two sy'stems of manufacture, viz., the khdtd 
system and the haudd system. We shall describe these separutely. 

1. — Tin? hhdtd ByBtom. * 

r 

To manufacture kachchi chini under this syBludin, u tank about 0^ feet long by 
2^ feet broad by 2 feet deep known as khdldy is made either of kachchd or pakkd 
bricks, thc<.inncr walls of the tank being plastered oyer with mud. The tank is 
always constructed above the ground. The number of tanks in a factory varies 
with the extent of tlie refiner’s business. Quite close to the wall of tho khdtd, an 
earthen vessel, known as dohhd^ is sunk into the ground and a channel is made 
through tho wall to allow the syrup to pass into the dohhd. 

Three pieces of bamboos, called phalthd^ are laid longitudinally at the bottom 
of tho tank over which miitthds — long and thin bundles of sarpat grass C Saccha^ 
non ciliare) — are placed crosswise. Mats made of fico straw'are also spread over 
this framework. 

Rdh is transferred from haudd, wherein it is first collected, into tho khdtd 
thus constructed, and left there for six to eight days, during which period a por- 
tion of the uncry stallizable syrup (chotd ) filters through the framework and 
accumulates in the clehhd, 

^^hen the dohhd is quite full tho chotd is removed to some other vessel. 
The rdh in the khdtd^ now called sihakar is then covered over with a layer of the 
sewdr weed about an inch thick. On the third day ''the layer of aetedr is folded 



XTnited Provinces of Agra and Oudh. 


85 


up und replaced by a fresh layer, over which the old layer used before is 
unfoldod. 

After six days a white layer, known asparoh/iani, about half inch thick, appear- 
ing on the surface of the mass is scraj)od oil with u tiufiiliA’' and kept separately 
in a ndiid. The mass is again covered over with a fresh layer of wood as before. 


Fig. 27. 





Fig. 28. , 



"When about a iruiund of liarchhiDii has boevu collootod, it is takon 
in small quaiitities and kneaded with bunds in. a small, round 
wooden vessel known as arhifjKt (Fifjure No. 27 ), u little water being 
sprinkled) over it. It is t*lien put in a bag (luthd) made of a 
piece of course clotb, the bag being |)rcviou 8 ly j)laoed in a shal- 
low, earthen ndnd ^^nown as tarchhd (Figure No. 28 ). The mouth, 
of thb bfig is tied firmly* with a pl*ccc of string, and then tho bag 

IXdth its contents i^ known as niofri, A inotri contuins about a 

• . * ' 
feiautid of parclitianL Tho nioirl is tlien kepi? in a separate enclosure on pieces 

of bamboos and subje^cted to pressure of stone or mud vVeiglits known as h]i<irud 

for about ja week. A hharml weighs about, two maunds. If two or three moiris of 

sugar be read3^ at a time, they are jdaoed one above tho other and treated in tho 

manner stated. Inuring the poriod mentioned the sj^’nip filtering slowl3’^ through 

the cloth accumulates in a dohhd sunk into tho ground for tho j>uri)oso. This S3’"rup 

is known as n/tird. When tho 83"rup has been all got tho niofri is untied 

and emptied of its contents (parchhanl). Tho portion of liquid sugar sticking to 

tho surfaco of tho niotri when dry is known as chopL It is scraped off with tho 

sutd/id and collected in an earthen vessel. It is generally used iu the refiner’s 

kitchen a^d is never sold. The portion of sugar that still remains stuck to tho 

cloth is iecfluucully called Uiaruhl, To remove it tho cloth is dipped in water 

and tho sugar dissolved by rubbing and squeezing the cloth. Tho solution 

is chiefly used as a*drink, or it may be boiled down to make a S3"rup. 

The parcJiliani is sprerid on a piece 6i tdt known as pdtd.^ and is tVoddon down 
by tlio feet for eiglit hours till the sugar becomes* quite white. One man can 
tread two niotri^s of parchhavl during this period. The white sugar thus obtained 
is called kachchi chinL It has a molassy flavour about it, and iw therefore used 
almost entirely for the nuinufacture of lahri^ hatd.ndy and other sweetmeats, in 
which it undergoes a further process of rcflniug with milk. Kachchi chini can 
scarcely be rega*rd(;d as an article of commerce. 

TVnien a westerly wind is blowing, tbo parchhani takes about twe hours loss 
of treading and 3uelds a better colour of sugar than when the wind is easterly. 

Successive layers of parchhani are Scraped and treated in the manner described 
above until tho khdid is nearly emptied. The parchhani left at the bottom*of 
tho tank about two iii< 5 tios thick is scraped off and treated separately in tho 
manner just described. It ju’oduces au inferior quality of sii,gar known as 
kachchi c/dnl donid. Tho shlrd’ which accumulatos in the dohhd near the khdid is 
known as chotdy and is used in making inferior sweets^ like gatldy rcori, and 
pattL 
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One hundred inuunda of r&b of the first quality will give the following 
products under the hhdtd system : — 


Kachchi chini^ first class 

,, second class 

Chotd ... 

Shtrd ... 

Chopi ... 

Jhiharukd 
liOSB ... 


1 “ 

Total 


Maiiuds. 
. 3000 

3*33 
5500 
1*50 
0-33 
1 - 3.5 
5*50 


100 00 


The following diagram will show more clearly the^ nature. and dutail of the 
products mentioned above : — 

JVa/y* 


Chotd, 


tSha?A‘hn7' ftrcatocl 
with SLwdf'J. 


Chotd, 


Jhn'ch/tani, 


(1) Shird, 

(‘.O Chop}, 

(3) Kha7*ukd, 


(1) Chtnl T (ainral), 

(2) Chini II (UofudJ. 


The following tables will show the profit and loss account during the first 
two years of a huhedi who starts the business of hachvhi c/nni under* the khdtd 
system : — 

<• 

List of ai'ticlcs refjuirvd fo7' ituinitfacturhig “ hachchl eJiini-' from our hnndrrd local mauiids of “ rah ” 
in Jaunjnir (a local mauiid 1*1125 standard uiaunds). 

KiasT YK All’s KXVKNDITUUK. 

Name of article. 

JtdJp ... ... ••• ... ... 

Cost of const.riictinK » hhdtd or tank 
Twenty haiuids 

I*ay of two servants for three months, at He. 1 jjcr mensem each 
Three itdiuls ... ,,, ... 

Cost of the sro'dr weed 

Coarse clulh for lothd ... ... ... ... 

Khdsu cthe cloth which is used for lining the bags) 

UambuON 


Six mats 

Mutthds made of sarpat grass 
^utuhd (the iron scrajicr) 

Tar child 

Small dohhd ' 

liarge 

Twt) pdids 

20 bags 

bievc 


Price 
11s. 

100 
2 
5 

21 
0 
1 

4 

5 
O 
O 

. <> 

O 

o 

0 

0 

G 

1 
0 


a. 

0 

8 

O 

0 
G 
0 
0 
0 

1 
1 
8 
4 
•> 

0 

1 

o 

0 


p- 

() 

() 

o 

0 

0 

o 

o 

o 

o 

G 

o 

o 

o 

6 

o 

o 

o 

0 
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Name of article. Price. 




K». 

a. 

V 

TiinJd (the vosHcl for removin" rdh from the Jtaudd into the khdtdj 

0 

o 

0 

Pamboo stic^ks for the treaders of chuil 

... 

0 

0 

0 

Wooden shoes for the treaders 

••• • • * 

0 

•> 

0 

l.rjiy^ ••• 

• • • » « « 

0 

4 

o 

Four Jid't^dia (earthen pots) ... 

... 

0 

1 

0 

% 

Total 

450 

11 

0 

Second YEAn\s )^xfAndituue. 




Nttuic of article. 

# 

Price 




lls. 

a. 

p- 

J * ah ... • ... ... ... 

mm m • 

400 

0 

(> 

of seyva^ts • ♦ *... > 

# • • * •mm 

• 

L*J 

0 

o 

Cost ftf acH'dr 

• • •• 

4 

0 

0 

^fats ... ... ... . ^ ... 

• • • # • • • 

0 

1 

<; 

# 

Total 

• 

4 US 

1 

r> 

First year's inoomi* 





I'roducts. ’ Quantity. 

Hate, 

Pri cc. 


^ Mds. s. 


lls. 

a. 

p- 

Kaclichi v/iinlt first class ... Ul) 0 Ks. 

n 

330 

0 

0 

,, second eluHH ••• li 13 ,, 

D , ) ... 

30 

O 

0 

iflt-ot-a ... ... ... GG t) yy 

- 

110 

0 

0 

Hftdvck a*. 4 ^i.y (1 

4 It • • • 

18 

0 

o 

Total income 

488 

0 

0 


Profit and loss account of thk first year. 

Total cuhL. Total jiu^oxiie. Prolit or lows, 

a, ]), * Ks. a. i). Pa- a. j>. 

4oG 14 ij 48S O U +G1 1 G 

J^UOFIT AJiO LOSS ACCOUNT OF TIIR SECOND YEAR. 

Total cioHt. Total income. Profit or loss. 

ll8. < 1 , j). Rs. a. i>. lls. u. )>. 

1 fi * 488 o o +fiy 1 <; 

It will 1)0 seen from the above accounts that the profits of the inanufacturor 
should incrouse successively as the appliances purchased in the first and second 
^eart^ will be utilized in the fullowing years. The actual profits will, however, 
necessarily vary according to the prices of rdb, chini, and molasses prevalent in 
each your. 

II. — Tho hemdd Bystom. 

The following account of tho method of manufacture is based on the practiqp 
followed in Deoguoti (Azjungarh) and Shuhganj (Jaunpur) : — 

In this system a haxdd having a hole ut the bottom is used in place of the 
hhdtd. or tank. Pieces of bamboos are placed lengthw’iso and crosswise inside tho 

**■ The income' of Hu* Hccond yonr lias boon j[>At down at tho sjuno fitrnrc as that ol Die iirst, 
tts the quantity of rah iiHcd in both years is the tiumc and the uiuouat cf the various products in 
both years has been assumed to L*:- equal. 
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haxAildy over wliicli a piooo of tdt is spread, the bamboo structure being known 
as Ihaltnr. The rah is then tlirovvn into the hatidd and loft in it for three or four 
days. When the chotd has trickled down into a recoptaede (dohhd) sunk below 
the hauddy the sugar in it is treated with the sc/rdr weed in the manner described 
under tlie klidtd system. Tho j^arc/i/iaxii is also subsequentlj’' treated in the samo 
manner. 

lldh is claBsified under three heads the manufacturers of kachchi vhfini 
with roforenoo to tlie qualitj'. Tl e best rd.h is called ti/ddy the one next in 
quality is known as chaitt/ti i/d.y*ii\\i\ the third is desig^.i^ted as jnichalj/dn. Tho 
outturn of the various ]»r<>ducts from 100 loo.al maunds of rdh is stated to be as 
follows, according to tlio (juulil.y of tho rdh 


l*roclucts. 


JKarJudil vhini^ lirst clas’s (tiviral) 

,, hcr.Diul (dofud) 

Choid 

Xj ... ••• 


From — 


2 'iptd rdh ((irsL d ufh t ifd. rdh , Ptudin i i/dn rdh 

quaiilv). (second .V-)* tjuality). 



♦ Mds. 

^ Mds. 

1 * Mds. 

... 

i'8-oo 

X'L^'OO 

! Ki-OO 

... 


:;-oo 

j 4-00 

... 

r>L"‘(K) 

70-00 

! 7ir.o 

... 

4 *d7 

rroo 

f.f.O 

... 

3 00*00. 

100-00 1 



One local maimd -- l*J 12 r) slaiulard muiiuds. 

A jjrofit and loss account of tho manufacture under this system is given 

below : — ** 

FIKBT YE4lK'S account. 

JC,rjf(rid tiurc. < 

Tsame of article. Price. 


Jhih 

ha lid as,,. 

•\ it dud,- ... 

'Wnecs (^ 1 ' two servants 
mat I d s 

(dm- pd f d ,,, 

P»aiul*t>i> isi ick.s 
'J’vvt. Ijiisl. i ts 
^drv(‘ 

Thaltu/r 


8KC0NI> VEAlPs llXTlINOlTlJUr, 
Ninne cd article. 


2 ldh 

< 

Wa[jcM of two Bcrvantw 
Price of thaitar 



Pi 

'ice 



Ps. 

II, 

I>- 


foil 

0 

o 


s 

o 

o 


o 

s 

o 


I'l 

o 

0 


< I 

L* 

0 



o 

0 


o 

0 



() 


0 

* . > *. 

o 


() 


o 

; ;;r> 

s 

o 


I'l 

rice, 



i : K . 

a. 

P- 

... 

loo 

o 

o 


1*1 

o 

(> 


o 

s 

o 


To ltd 


iL>l S O 
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ProductB. 

KachcJti ohini^ Jirst clasn 

„ Hecond class 

Chotd 


KinST YKAR’S INCOMIC. 


Quantity. 
Mds, 

n 
G2 


Kate. 

Kb. a. p, 

11 6 0 per maund 

8 0 0 
1 12 0 

Total in com o 


Price. 
Kn. a. p. 
:U8 8 o 

40 0 0 

los 8 O 

’ 407 0 O 


Total cost. 
Kh. a. p. 

4o<> r, y 

• 

Total cost. 

a. p. 
4l>i 8 0 


Profit or loss. 

Ks. a. p, 
+ :fi) fi y 

Profit or loss, 
K«. a. p. 
+ 4*1 8 O 


Profit and noss account of thk fikbt year. 

^ Total income. 

Ks. a. p. 

4G7 ^O (I 

rROPJ5fc*AND LOSS ACITOUNT OF THIS SECOND YEAR. 

Total income. 

^ Ks.* a. p. 

.’^407 O 0 ^ 4, 4*> ^ o 

The prriht increased Bueoes’sivcly aa'tho manu’faoturer utilizes the anpliauces 
purchased for tlfo first timo in tho*folJoYiiig years. 

-Meffwd qfm.anufacturino ‘yakki a, pr^,Uhed in mont of the refminrj centres. 

To Sturt work, tho boiling jiau which is permanently fixed on a mud furnaco 
IS thoroughly washed and cleaned. Firo is then applied underneath, and about 
20 ghards of water (about four inaunds in weight) poured into the pan. When tho 
water begins to boil, about 14* mauuds of chinihd gur is thrown into it and well 

stirred with the gtirdam (Figure No. 20), a T-shaped 
jl iqptrurnont, consisting of (tr>pic^ of wood to which a 

U lowg bamboo handle is fitted (Figure No. 20). 

This process is technically called kardh-kd‘bojhnd. 

Wh|n tho gar has dissolved, dudhwdni or milk water, a mixture of milk 
and water,, in proportion of one jjart of the former to 80 of tho latter, is added to 
the boibng liquid gradually, td servo as a clarifying agent. 

When tho boIHng has continued to a certain limit, 40 ghards or about eight 
maunds of water is added#to tho pan iu,order to dilute the liquid (ckdshni). Tho 
heat in the furnace is now lowered and a moderate J)oiling kept on for two hours. 
During this interval tho scum rises and accumulates on tho surface of tho boiling 
liquid, the process being known as " kauridnd." 

At this stage two ghard-i\xls of plain water or “ riik/id ” is again poured into 
tho pan to favour tho separation of scum and its accumulation at the top. Tho 
boiled liquid (cJidshni) is removed with i<gkds (earthen vessels) (Figure 
No. d(T) from tin? pan into tho cloth strainer kept on baskets of 

wickerwork (khdmdid) (Figure No. 31), through which the rA4.v//m- fil- 
ters into earthen udncU (circular pots) below, the baskets being placed 
above the nd.nds over sirhis (Ibamboo framework similar to a ladder 
in shape) placed on tho minds, which are sunk into the ground. 
When the “ c.hdshni ” has all boon strained ill this manner tho clear 
liquid ( shird) is removed from tho ndnds, six * ghards being taken at 
a time, and transferred tg. tho pan, which is thoroughly cleaned 



Fig. 31. 



The same as iu the tirat year. 
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after each boiling by rubbing the inner surface with stones and by numerous wash- 
ings. A strong lire is then applied undernoath with a view to boiling the s/iird. 
This process is known as sMrd-/td-hhujnd. In the course of boiling a clarifying 
mixture is thrown into the liquid in small quantities, varying from four to six 
ounces, after everj?^ few minutes. This mixture is prepared by adding J lb *of 
po^inded castor seed to two gallons of water and allowing the mixture to stand 
for four days in order to let it ferment. If the mixture lias not been sufliciently 
fermented, doulde the quantity of castor seed shourd be put into the water before 
the mixture can be fully active. 

It is stilted that «the object of using tins mixture to prevent the crj’stala 
adhering to each other bj"- moans of tlie sticky uucr3'stalliy.able syrup ; and that, 
except for tlio use of th^ mixture, tliy crystuia voulcj not siipurato from tho 
molasses. The scum ( kajthaii/d) rising to tho surface is removeef with a per 

Fig. 32. * 



forated iron 

• *• 

called 


shovel 

‘‘ ptiUHit. ” or 
^\ilufrud (Fig- 
ure Ko. *32), 
and collected 
in one or more 
earthen pots 
k n o n as 


kapha! j/d-ki-mal/dhi ndnd ” sunk into the ground near the i)an. The refuse ( patrd) 


Fifi. 33 



loft in the several lothdaf^ after the 
Hhird has drained o(V, is i:emoved with 
a i^vni (Figure No. 33) and tied up 

in one lothd, which is then placed on 

« 

tlie lihdrrf hd and is pressed with cir- 
cular earthen weights (bhird) (Fig- 
ure No. 34). 



The filtrate is restored to the pan to boil with a fresh instalment of gur. The 
rcfu.se t.lieri left in the h>thd is mixed with water and strained. . 

Tho liquid is known as pasdirah^ and is usually given away as a treat to tno 
menials of tlio factoi'N', and the refuse left in the end is either thrown away as 
waste or mixed with dung to make fuel cakes (kandd). In Gorakhpur it is 
gi ven to cat tic. 


The boiling is considered to bo complete — 

(1) when tho liquid is concentrated to about ono-third of its original bulk ; 

(2) wlicii by holding a small quantity between the thumb and the first 

forefinger and removing** ono from tho other an elastic thread 
appears* between the two. 
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Another indication of the completion of boilinp lies in tho fact that big 
bubbles make their appearance on tho surface and rush towards the centre of the 
pan, whore they nccimiulato and disappear, and this phenomenon begins to recur 
with considerable rapidity. 


The liquid is now transferred with a tdmd to an earthen pot “ khazdno-lci- 


Fio. 35 



•»dnd ” sunk into tho ground close to the pan, and on the sahio 
level with it tdind (Figure No. 35) is an instrument consist- 
ing of a circular vessel q^ado of iron, to which a wooden 
handle^i^ firmly attached? As. soon ns this has been done a 
frosli instalment of .‘ihird is introduced inlo tho pan for boiling, 
and trotted exactly* in*tho manner just meutionej. 


Tho liquid ih the hhazd.nd is rtexj. removed witli the idmd to a set of three 
fiartlTen pots, being poured^ succossivtly from'one into the other and stirred in 
each with tho idind in ordm* to cool if.. Two tdjudfi *aro ordinarily used for 
stirring, quo with each hand. Jvach of thesq throe adndti is called iaijdri or 
katm, and they are so sunk in tho mud structure close to tho pan as to form 
a slope. 1 roiii the third or the last kut)ii the liquid is carried into another 
earthen pot known as (jarh, which is sunk low'cr down. 


1’hc khazdnd and tho //ar// jire usually larger in sizi^tharf* the pois known as 
katm, which arc of equal dimensions. 

brom tho third or tho last liiijdri. tho liquid when cool is carried by means 
of a parvl^id and poured in fairly equal quantities into a scries of earthen vessels 
(ndiuU) vai^'ing froiu four to six in number within a few yards of tho pan. 

This process is repeated*afler each instalment of nhird has been boilod 
and jcoolcd down until tho ndiuls (Figure No. 3(5) arc filled up 
to tho brim# . 

The shird, is allow’od to stand im the iidnifs for a fortnight, 
during wdiich period formation of crystals is completed and tho 
contents of the ndmid are then designated as ddud. or mdl. 


Fig. 3(5. 



The ddnd. is then scratched with the helchd (Figure No. 37), warm water 
'' Fig. ,i{7. being sprinkled with a view to separating tho 

sugar crystals from the uncrystalli/.able sj'rufj 
(nfiird). The mdl at this stage is transforred 
fron^ the udyds by means of the purchd, (Fig- 
ure No. 38) to tho oblong tank (hanz). At the bottom of tho hanz bamboos a** 
FiO. 38. first jilaced lengthwise, and over them tho same material is spread 
crosswise so as to form a sort of network, tho structure being known 
as “ lattar” Tho lattar is then covered over with mats (gondri ) 
made of the aquatic grass gmid. This arrangement is intended to 
serve as a filter. 
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The hauz being filled with m&l, the latter is left for throe days to allow tho 
shird to filter slowl 3 '^ through the mats and accumulate in a ud'ihd sunk into tho 
ground within a short distance of the hanz. As the ndnd becomes full, the shird, 
is removed to u closed reservoir known us “ chahbachchd.” Tho mass within the 

Flo. 39. . hanz is scratched after three days with “ f/a^iddftdft” (Figure 

No. 39), BO that the crj'stals may not stick together, and is 

Hir**" * iTiiiiriiinii' n "“‘'^’“" levelled up with the hand. This process is technically called 

“ /,hatid)id.” ^ 

^ m 

The operatiem which follows next has for its ob^ct the elimination of tho 
colouring matter from the crystallized mass. The water weed coiinnonly known 
as scicdr is ordinarily used for this purpose. ^ A laj^er of the weed one and a half 
inches thick is spread over tho^mass as soon as the* operatton*known “ khatidnd ** 
is completed. In hot weather this layoi* is only about half as thick. 

The weeds ernploj^ed are of four different specie^ : — 


( 1 ) 7b/ hf/akicd^ 

(2) Tlsyahwd. 


(3) Duryaliwd, 

(4) V (livid. 


The layer of >veods spread on tho surface o£ the hauz is folded up after 24 
hours and rejdaced hy a fresh layer of the weed, which is again covered over with 
the old layer usedtbeforjp. 

This operation is repeated daily for at least three days, until the mass within 
the tank iu immediate contact with the wood has acquired a whitish colour to a 
Fig. 40. dcj)th of about an inch. This white layer is scraped off with tho soharnd 

f or siiti(ha (Figure No. 40), and is collected within the tank in a corner. 

The mass undonioath is now scratchec^ with the yemddsd, find tho white 
layer standing in tho corner is evenly spread and covered over with 

^ (a fresh layer of sewdrj, over which tho oli. layers of tho weed 

are again Bj)read as before. 

Tliis process is repeated once more after 24 hours. The top layer of tho 
sacchariue muss now U8.sumes a white appearance. It is scraped off with tho 
“ suharud ” and removed to a /dt (pdtd ) spread on the floor to be exposed to tho 
air. This product is kiiowii as pac/ihni, and is troddeu under feet by two men till 
tho crystals become perfectly white and the product is tliou culled c/ilni. . This 
process is known as chtiii kasiid,, and is intended to improve tho colour of the 
crj'^stals and prevent tho formation of lump.s. If the pachhni is not treated in 
this manner for a day or two, it ferments slightly and begins to give off an acid 
cmell. <• 


During hot days long exposuro of the pachhni to ^tho sun loads to a deteri- 
oration of tho coloiy* of tho chini. To produce tho host quality of chini the 
pachhni should at first ho spread and trodden down in tho shudo for a short time, 
and then ^removed to the sunshine for treading. iSuccossivo layers of pachfini 
are scrajjod and trealed in the manner described above until the kh&td is emptied. 
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The chlni thus obtained is of the first quality and is known as rdt^ or phuL The 
season for the manufacture of this kind of chlni ordinarily extends over six 
months^ tnz. December to May. It is passed through a common sieve to sepa- 
rate the fine crystals from the lumps ( tnrri). The latter are ciDior pounded or 
ground in a stone mill and mixed with the vds or kept apart and sold off separ- 
ately at a lower price. 

The uncrystallized syrup, ^htrd^ which separates from the rndl is mixed with 
about one-twbli^h of its weight of c/iit* and.boiled down. 

The processes Just described are re])eatcd in tlie same <trdGr till mdl is pro- 
duced, W'liic-b is allowed to^lio over in iidnids till 0(itober, when the khandsdri has 
sufTiciont leisure tjj dejil ^dth it. • lu October it is tr€?ated exactly in the same 
way as the 7ndf in the manufacture of rds^ and an inferior class of chlni, called 
dornd. is thereby obtained. * * ^ 

The shtrd which is^obtainod in the manufacture of the dornd after half tho 
uncrj^stallizable syrup has drained off, is known topdri. It is reboiled in 
November with the cleanings, scrapings, and other somi-rofined products collected 
in the manufacture of the rds and tho domd, and treated in tho same manner as 
before to got a still inferior form of chini called tcnid* Tho syrup produced in 
the last ineutioned process is culled chotd, and is used in the manufacture of 
tobacco mixtures and as a drink by tho lower classes of fpcopio. 

Manufacture of q and and ^^7nisri^^ in Partdhgarh. 


Fio. 41, 






(a) “ (Jand.'^ 

I*ak/M chlni, generally of tho second class, is mixed with about one-third its 
weight of plui^ well water in an iron pan ( knrdhi ) — Figure 
No. 41, — whioli is then placed on a fire. In the course of boiling 
** n>ilk water” (a mixture of milk and water in the proportion of 
one partof^the former to GO of the latter) is added gradually to 
serve as a clarifj'ing agent, tho scuhn being removed from the 
surface of the boiling liquid with j harnd or punid — Figure No. 42 (a perforated 

Iici. 42 . iron ladle with an iron handle fitted to it). When 

the syruj> (chdahni) lias boiled to a certain consist- 
ency, best determined by the experienced eye, the pun 
ig removed from the fire and tho liquid cooled down 
to a certain limit by stirring it with tlio daJdni — 
Figure No. 4r3 (an iron cup, to which a wooden bandlo is 
attached). At tliis stage the syrup assumes u thick consist- 
ency and begins to form minute crystals, lieforo removing 
the pan from tho furnace the siifheiency of boiling is tested 
by holding a small quantity of S 3 "riip between thumb and 
th^ first linger. If it is so sticky as to form an clastic thread 
when the finger is raised about an inch al3ove the thumb, the boiling is considered 
to be complete. 



Fig. 43. 
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The partially cooled syrup is then transferred from the pan with the dabbu 

into ouuioul earthen jars known as kuzd 
(Figures Nos. 44 to 4G). 


Fto. 44. 


Fia. 45. 


Fig. 46. * 



The liuzd is a hollow vessel, mpde of clay, circular ut the top with, a circum- 
ference of about two feet, tapering into u point downwards and having a small 
hole ut the bottom, the vertical length of the jar being about 71 indies. 

The hole in the jar is temporarily closed by sticking u small bit of paper 
over it outside with muiylugo, and allowing it to get dry in the sun, several 
layers of paper being sometimes pasted one above the other in order to strengthen 
Fig. 47. the closure. The jar is now placed over un earthen pot (inetid or 

Figure No. 47, — in order that it may maintain a vertical 
position, the inner surface of the jar being previously rubbed 
with a little ghi (clarified butter)^ 

lioforo pouring the syrup ( chdii/tni) into the jars a little dry cMni is thrown 
into the bottom in order to prevent the paper cover coming into immediate con- 
tact with the warm liquid and the closure giving way. While the chdshiii in the 
jars is still warm, a pinch of clurihed c/iltii (burd or duhdrd or ghuti shakkar) 
is sprinkled on the top of the liquid in each jur and stirred in with a piece 
of wood. This process is technically known jdwan dend (adding “ rennet”), and 
is said to help the crystallization materiallj'. The duhdrd is prepared by boiling 
pakki chilli in water, and when sufficiently boiled, stirring the muss with wog^den 
clubs till it is reduced to a white, fine powder. ' 



The jars (kuzd) are again placed over an earthen pot and loft for a du}' in 
the shade to allow crystallization. The layers of paper pasted over the aperture 
at^the bottom of the jars are then rerfiovo*d, and the jars exposed to the sun for 
24 hours. They are kept during the night in a sheltered place, the ahird trickling 
down all the time through the holes. A layer of sctrdr about an inch thick is 
spread over tha surfacb of the mass in each kuzd, a piece of mud or stone about 
two seers in weight being placed above it. After 48 hourc the laj-^er of the wood 
is folded up and replaced by a fresh layer, over which the old one is unrolled and 
weights put on again. ‘ 
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After an interval of about 24 hours the wliito substance known us 

appearing on the surface of the mass in the /cKzd ” is scraped off 
witli a kkurpi^* (Figure No. 48) and the surface of the mass is 
again treated with avwdr in the manner just described. When tho 
syrup has quite drained off, the mass is taken out of tho Z/zird^and 
is known as qand^* (loaf sugar). 

In an experiment lAado by us at Partabgarh six seers of cMni pro- 
duced two seers nine chhati^^^ df qand and three seers six clihatuka 
of ^Inrd, • * • 



The s^fruj) obtained ^in tho manufacture of qand is used in making sweet- 
meats. 

(hj Mlsrir 

^ ^The qand thus manufactured is dlts8f)lvod Jn about half its W4>ight of water 
brouglit, as a rule, fnpm n tank in village Xatra Abb^njmr, within two miles 
of l^artiibgarh. It is called llaui-ka-talab, having been built by ll^Ini Sujaii 
Xuar of Partabgarh long before tho annexation of Oudh. It comprises a total 
area of 32 J acres, of which 18^ acres are usually under water. It is assorted with 
an air of absolute certainty by the refiners that tho highest possible degree 
of brilliancy and magnitude of sugar crystals cannot bo^ attained unless the 
water from tlie tank is used for dissolving the qand to^be refined, and a practical 
proof of the soundness of this belief was obtained in the past two years of 
famine, when tlie water in the tank dried up, and misri of tho oxcollont quality 
for wliic^ Partdbgarh is so famous could not then be turned out beeauso well 
water had 40 bo used instead. 

The qand solution is then placed on a fire in the kardhi and allowed to boil, 
milk w^ater (a mixture of one part milk with 30 parts of water) being poured in 
gradually to induce complete separation of impurities. These appear on tho 
surface as scum, wdiich is wdiolly removed with ihe^'harnd as in tho case of qand. 
The transparent syrup is then removed from the fire, and passed through a 
cloth strainer into a separate vessel. The pan is then washed with milk water ” 
to dissolve the syrup sticking to its surface, and the solution added to tho 
strained syrup. The latter is again restored to the j)uii, which is placed on a fire 
irtrtoil again, till syrup of tho required oonsistuiicy is ready. This is determined 
by holding a small quantity’of the syrup between tho thumb and the finger, and 
rolling it into a pill. If tho latter does not adhere to the fingers, tho process of 
boiling is considered to be couijjlcto. The chdahni is then poured into shallow, brass 
Yaoulds called thdli or tdthi previously warmed before the fire and placed* on 
a thick layer of warm ashes. 

Immediately after this the mould is covered over with a basket or oartbeu 
ndnd also warmed hpforehand, which is again covered with woollen blankets 
in order to exclude the air as much as jiossiblo. The moulds are left in this con- 
dition for 18 to 24 hours^ during which interval the crystallization is comj>lote. 
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They arc then taken out and a hole is made with a knifo or rod in 
Romo corner of the crystallized mass in each mould. The moulds arc then placed 
in a slanting* position against llxe inner surface of a hardhi^ within which a small 
wickerwork filter (usually a basket) is kept, in order to allow the iincrystallized 
syrujj to slowly separate and trickle through the filter into tho kardhi. This 
process occupies from eight to 12 hours. The dry sugar candy which is then 
removed from the moulds ( tdthi ) is known as n/isru 

In an experimont carried out uwder our personal supervision at Partabgarh 
two seers nine chhatuks^of qand gave two seers of niisri atijl five chhatiiks of shird^ 
the balance being loss. 

iLf/.sr/, when manufactured from qand as iji Partdh0arh^ is the finest native 
refined sugar, having a most exquisite colour with a remdrkable strength and 
brilliancj^ of crystals. ^It is not, however, the* universal ]>ractice*to use qand for 
its manufacture. Ordinarilj'^ it is‘* prepared direct from chini or beet su^ar, • 
the intermediate step of making qand being dispensed with* XTndor this process, 
when ?nisri is manufactured from bpet sugar, as is tlie common practice in Cawn^ 
pore and JCd/jd, it is almost as good as that made from qandj though tlie lustre of 
tho Partdhf/arh stuff is seldom attained ; hut when the material used is ehini 
instead of beet sugar, as is the custom in BenareSy Jaunpnry and SuUdnqmry tho 
sugar candy produced is, as a rule, of inferior quality. Tho following is a brief 
description of the methods of making misri direct from chlni or beet sugar : — 

There are two systems of manufacturing misri under this process, tiz.^ the 
ihdli si/stcrn and tho hiizd sf/siem: each wdll be described separately. 


J. — Hie *■* tJutli ” system. 

Cliini is first dissolved in water, and tho solution passed through a cloth 
Pio. 49. strainer. It is then boiled in an iron pan (Figure No. 49) over 

/R v _ ^ furnace to a semi-liquid cansistonoy, a mixture of milk and 

wrater being poured into it at intcrVals to clarify the sugar. 
The Bcuiii removed with the jharnd is eollocted in a soj>aratG 
vessel. Wlien the chdsfnti (syrup) is ready, which is determined in tho miinncr 
described under manufacture of qand at Barldhijarhy the pan is lifted off the fire. 

The syrup is then poured into shallow brass, tin, or stone vessels (tkdli) 
— Figure No. 50 — previously placed on hot wood ashes. A little 

qhi is also rubbed over tho inner surface of tlie thdli befofb 

• . • * 

the elidsiiini is poured in, so that it may not stick to the moulds 
(thdliii). To exclude tho passage of air the thdliti arc wrapped 
tightlj'^ in blankets nnd ‘left for a day or tw'o. During this 
I)oriod tlio sugar crystallizes and the uncrj^stallizcd sj^rup settles down at the 
bottom. The thdlis are then unwrapped and holes made ki some suitable corner 
of the cr3^8talliz/3d mass. 

They are then placed in a slanting position to allow .the syruj) to trickle 
down. When the sj^^rup has been completely removed in this W'ay, the crys- 
tallized mass is removed dirom the thdli and dried in 


Fig. 50. 
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TLo syrup tlius ubtuinod is utilizod iu nmking burd, galtd, hatdsd, julchi, 
khdjd, or gur. Tho last iiariiod product is raunufacturod from syrup 0 UI 3 ' iu 
lienaret;, where it sells at seven seers a rupee. 

. The scum together with the washing.? of the pan is again boiled, clarified 
with milk, and converted into an inferior form of bnrd. 

//. — The “ hxad " xtyairm. 

In this system a mould known us Uuzd — k'i^iire ]N^o. 51 (a round vessel of 

vary ing dlmcnsion.s made of clay, wliich holds from 
jibo^it three to chh:i*taks of syrup) — is used instead 
* of tlio thdli. Tho rlidshtii is hoiltid down to a less thick 
^consistency, filled in tlio hnzd, and. covered over with a 
^ blanket in tho» manner just •'describtul. Throe to fivo 
til in stickg of bamboos tied together at one end, so as to 
form a conieil shaped handle for liftinfj^ the lumps of 
• stt^ar when ready, are phuaal iu tho tnoulds before the 
r/idHJini is poured in. 

The moulds are kept wruj)i»ed up for uboiit 24 hours. Their outer surface 
is thou jdastered over with ipud, and thej^ arc kept for anotlior 12 hours to 
favour tho formation of crystals and accumulation of tho syrup at the bottom. 
Holes are then made wdth a thin iron rod in each of tli^ moulds, somenvhero 
in the crystallized muss. Tho Tiioulds arc then pluciSl ujisido down over sonio 
vessel to receive tho syrup trickling down through the holes. When the S 3 ^rup 
has been completolj^ elirniuated the moulds are broken, and their contents known 
as dried in the sun. Tho sj^rup obtained under this sy^stom is 

utilized in the same manner as that obtained under the f/tdii 

Profits of t/ic — The profit and loss account for 1898 of a 

halwdi who manufactures inisri direct from vhlni iu lieiiares is given below : — 



• Pl -^inTTIJRE. 

Name of article. 

Thirtcfjii maunds* ol cMni at Its. per mauiid* 
i^'uel ••• ••• ••• 

Waj.M'S of boiler at tlirc’e. annas a maund 
clay moulds f hnxd) 

Milk 

(Jost of ]»ar>iln.Kt sticks ... ••• 

Tkrca<l an<I ]»apcr 

* Total expenditure 

iNcojvii:. 

Name of lyticle. 

0 maimds* 20 Hi'icrs, at lis. 11 j^er maund’* 

HxLrd^ 4 mauiuls'*^^ 3;^ seers, at Ks. 51 x*cr niauiul 

Total income 


I'ricc. 



Us. 

a. 

P- 


117 

0 

0 


1 

0 

o 


2 

7 

0 


• > 

0 

o 


0 

13 

() 


0 

13 

() 


O 

S 

O 

... 

127 


o 


f! 

i a* 



u . 

•J'. 

p. 

• mm 


O 

o 

... 


11 

\) 

... 

1 ;} 1 

1 1 

0 


Total cost. 
Ks. 127-1N(). 


Total income. 

lis. ItSl-ll -0. 


Profit or loss. 
+ Its. 4 -O -O, 


I maiiiid e^tuali:? ^2 ctandard 

20 
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The following is an account of profit and loss of the manufacture of misri 
direct from boot sugar : — 


Expenditure. 
Name of article. 


Eeet sugiiFi VZ seers (> cbhataks 
Milk ... ... 

Ghi 

\VagC8 of liaVivdi 
Fuel 


llfCOAIE. 
Name of article. 


Total cost 


.10 seers of at 3 seers per rtijiee 

li seers 1 chhut^ks hurd^ at o sixers per rupee 

Total iuecanc 


Price. 
Its. a, p. 
3 0 O 

0 0 a 

(> O 3 
0 O 9 
0 1 O 


Price. 
Its. a. p. 
3 r> d 
O 7 2 


Total cost. Total iucome. Profit or lo.'rs. 

Its. 3-2-9. ^ Kh. :5-l2-rK •’ +ile. t)-9-9. 

The figures of this account tti*c Lused upon experiments carried out udder 
our direct siiperAasion fit Cuwnpore. These accounts do iiot include the hire of 
appliances used. 

We give below the expenditure incurred in our experiments referred to under 
raanulacture of qand and niisri at Parldhfjarh^ and the calculated profit in each : — 

KXJ'KNDITIKE. 

Numt: of urticlc. I’ricc. 

^ Its. a. p. 

Bix seers at 4i seers jicr ru].*ee ... • ... ... 1 r> 3 

tVagcK of halwdi ... ... **. ... O O 9 

Fuel ... ... ... ... ... O O f» 

C’ost. of afjrdr ... ... ... ... ... O O 0 

Milk ... ... ... ... ... ... O 0 3 


Profit or lo.'rs. 
+ ile. t)-9-9. 


Total 


Income. 
Name of article. 


1* 

rice. 

lb 

>. a. p. 

1 

r> 3 

o 

0 9 

0 

0 f» 

o 

0 6 

0 

0 3 

T 

“ 7 ^^ 



P! 

rice. 

liM. 

a. }). 

i 

4 6 

0 

9 O 

1 

T;i 6 


Price of 2 seers !) elihataks of qaml^ at 2 seers per niyme ... 146 

„ 3 seers 6 ehluituks of aUirdy at 6 seers per rupee O 9 O 

Total ... 1 ( » 

Total income. • Total cost. Profit or lo»«. 

He. l-]3-r>. He. 1-7-3. -f- He. 0-6-3 

The following is the account of converting the above qaud into misri 

Expenditure. 

Name of article. Price. 


Cost of mutiufaelure of qand as detailed above 

u e 1 ... ... ... ... 

f X fii ... ... ... ... 

Wages of /tahrtii 


Total cost 


iNf^OME. 
Name of article. 


Price of 2 seers of iniarl produced, at soors per rupee ^ ••• 

3 sixers 6 cbhatiiks id skird obtained from qand^ 6 seers 

per rupee... * ' 

Price <)Ur> chliattiks of skird obtaiued from at 6 seers per 


rupee 


Total income.* 
lie. 3-16-3. 


Total income 


Price, 
lis. a. p. 
17 3 

O O i> 

* O O 3 
O (> 9 

T 8 iT 


l*riee. 
lis. a. p. 
15 5 

0 9 O 

0 0 10 

1 15 a 


Total cost, 
lie. 1-8-9. 


ProRt or loss. 
^ Re. 0-6-6 
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Third, 

Jitird is a form of refined sugar very extensively used all over the country 
for consumption as an article of food and the halwdis for the manufacture of 
sweetmeats. 

The material employed for refining ranges from the most inferior forms of 
refined sugar such as farau'urhd or “ domd to the best forms such and 

rds. 


. Fiw. 52. 


Jiurd is^ also manufactured from beet s^gar or from the latter mixed with 
country refineef sugars. ^ * 

The material to bo refined is dissolved in water and thc^ solution is strained. 
It is then boiled in an iro|* pan ovn^r a mud stove, milk and water being added to 
the liquid in ordei’ to ^la>ify iU • The scimi is removed Vith the j/urrud and kept 
* separatelj^. The boiling is continued till the required consistency 
is attained. The pan is ihdn ronxivcd from tlie lire and the contents 
Iviieadod wioldntU’^ with the wooden clubs (Figure JNo. 52) dof/d, till 
the mass is cooled down. Tt is then reduced to a fine powder by 
rubbing it in the pan with an earthen vessel luvudidy This 
powder is passed, through a common sieve ; the lumps, “ turri^^ are 
separated and reboiled w'ith the next instalment of sugar or ground 
in a stone mill and mixed with tlie powder. The latter is known 
as hurd^ and selU in Cawnpore at Rs. 9 to Rs. 12 per local maund 
(40 seers) according to the quality. 

A sugar maund (48-5 seers) of chini yields a hiird maund (40 seers) of 
hurd on trie average. 

Any sy*rup which is eliminated from the scum is boiled again and converted 



into hurd, 

• liesni shakar. 

When the material used for the manufacture of hurd is potli instead of a 
refined sugar, the product is known as hesni fihakar, sT) called because of Its rosom- 
bianco in texture and colour to gram flour, 

lJcs?n fi/iakur used to be very largely niaiiufMctured and consumed in Oudh 
until a quarter of a century ago, wlien the number of c/nni factories was not so 
extensive as it is now. A hundred maunds of potli gives 77 maunds of heani 
s/iaJcar, ^ ^ 

It is now a very common practice to mix beet sugar with inferior native 
refined sugars and to manufacture hurd from this mixture. 

Man ufacture of “ harnold and “ gatid?^ 

Some inferior form of semi-refined sugar, such as netvdri shaktir^ tarauTichd^ 
darrdy or uthaturd is first^iissolved in water and then thorou|jJily boiled. W^hen it 
acquires the required consistency, the boiled mass is removed from the fire and 
poured into an iron baisin called “ tond,^* In this vessel it is partially cooled and 
becomes fairly solid. It is then taken out, rolled into a stick which is bent in the 
middle, and suspended at the centre on a wooden or iron peg driven into the wall. 
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The two ends of the stick are hold by the halicdi, who pulls them downwards. 
Being elastic, it yields to the manual force and expands like India rubber, but 
does not again contract. The prolonged portion is thrown back on the peg and 
pulled downwards again. This process is repeated for 25 to 35 minutes when 
the mass swells', becomes more or loss spongy and brittle, and assumes a perfectly 
wliito colour. If necessary, some ’essence is added to it at this stage to flavour 
the sugar. The stick is then removed from the peg and placed on a wooden plank 
having a smooth surlace and rol|'Ml with tho luiiids. AV^hen it becomes fairlj’’ 
round, it is cut by means of a thread into small, round tbits of a quarter of an inch 
or so in thickness. These bits as soon as tlioy are cut are put into a \vurm earthen 
vessel filled with rioe flour, and when tlioroughly cooled tlic^y are taken out and 
are known by tlie name of ** Itarsohi.^^ ‘ Tho las£ p^oce^^8 ifr necessary in order to 
prevent the bits from sticking to one another. 

Iho mailufacturo of hcinioh'i is confintsd mainly to the trans-Ghogra districts 
of Oudh. • 1 

C^attih is inaiiufactured in the same way as havi^oltij but the bits arc never so 
thick, j)otals of rose and pieces of pistachio nut or cocoanut being sometirnoR 
stuck to their surface. 

Kanauj is most famous for its gattd and Bahraich for harsold. 

^ Maiiufacturc of hntdsdJ^ 

Sugar is first dissolved in water in a pan and tlie solution is then thorouglily 
boiled over a mud oven heated by fire. When tho liquid has acquired the 
proper consistency, it is taken out by instalments witli tlie dahody an iron cup 
with an iron handle attached to it. Tlic Byruj) in the dalmd is theu^ sprinkled 
in drops over a cloth by means of a thin piece of wood. Tills cloth is spread 
over a mat or tdt on the ground. Tho above process goes on till the whole 
syruj) of the pan is exhausted. The drops'^ the ejoth, wlicn perfectly 

dry, are collected into a basket and are called ‘‘ baidiidJ^ 


on A PTE E. X. 

The outturn of uefined stthars, the cost of thkir manukacturk, and the 

I’ROFITS OF the refining trade. 

We have devoted very considerublo atWntion in the course of our enquiries 
to the deterinination of (a) tho percentages of the outturn of the* ^^arious proflTlOts 
obtained from gar or rdh in the refining process, ) tho cost of refining, and ( c ) tho 
refiner’s profits. With a view to colleeting uecurate information with the most 
minute details on these heads, we hayo laboriously examined and tubulated the 
real accounts of a largo number of refiners in various parts of tho country for 
periods extending from two to seven years, and we are in possession of these 
accounts. Wp cannot, however, insert those lengthy statements except at the 
risk of imj)osing on tho reader the laborious task of wudiqg through a multitude 
of figures and drawing his own conclusfons. Wo therefore coniine ourselves to a 
few important remarks on ouch head. 
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I . — Mamif acture of “ chini" — ( a) The various products obtained from gur ** — 

(i) Chini. — The total chini obtained from a hundred maunda of gurhaa varied 

from 28*27 to 37*73. Of this tho percentage of rds or first class 
chini has ranged from 25*08 to 29*1 and of domd or second class 
from 3*19 to 8*63. The percentage of (emd or third class chini is so 
insignificant that it may bo neglected, in fact, in most of the refin- 
ing centres temd^ia never manufactured. The average outturn of 
^chtni, taking into account all tl^o statistics wo have collected, comes 
to 33*22 per ,(Cent. of gur ; and* it may safelj' bo assumed that prac- 
tically three mauuds of gur yield one mauud of chini on the average 
* in this country. * 

(ii) Chotd "(molasaes). — *d!iio percentage of ^hotd in gur available for sale 

(pai^ of the chotd is, a% a rule, consumed by labourers of tho refinery 
as food) has varied from ft9^ to 51*91, and th*o average of all figures 
in our poEmessibp is 44*7 maunds. The average yield of chotd may bo 
put down at 45 per cent, of the gur refilled. 

(b) 'The cost of refining . — Tho cost of refining one maund of has been 
found to vary from He. 0»6-3. to lie. 0-10-1, and tho average cost for the whole 
province comes to lie. 0-8-9 per maund. It will bo too tedious to comment on 
each and every item of tho cost of refining, and an exli^iustivo discussion of 
details is thoreforo avoided. *It is, howover, interesting to note that one maund 
of fuel is gouorally believed to bo sufficient to boil a maund of gur for*refiuing. 
Tho cost of this quantity of firewood varies from two to three annas. Ilenco the 
cost of slabour and miscellaneous expenses might on the average bo reckoned as 
six annas per maund of gur. 

(c) The refner’s profit. — ^With the data quoted above we now proceed to 

determine the pcofits of a refiner supposed to work# his factory with his own 
capital, purchasing gur fit Its. 3 jier maund — a price which will satisfy tho 
cultivator in a majority of seasons — and selling h» stock of chini at Its. 9 per 
maund, the average price which prevailed during the past few years, and 
the chotd at He. 1-8-3 per maund, tho average of tho prices of tho past seven 
years. Wo shall base our calculation on 100 mauuds of gur. His profit and 
loss account will then stand as follows : — 

* &uoBira'8. 

• • 

Price of 33 msnnds of cMni at Bb. 9 
per maund ••• ••• 

Trice of 4r» maunds of chotd at 

Ite. l-H-ii x)cr nuiUTid 
•Trice of cliarcoHl obtained from 
the firewood burnt 

Total * 

It will bo seen tiiat for every Hs. 355 laid out, the refiner niukcs a profit of 
Hs. 21-5-6, i.c., 6 per cent, of tho oiftlay. This stoall gain is just suffioiont 
to cover tho interest on capital at 12 per cent, per annum for six months, the 

26 


Expjcnditubb. 

Rb. a. p. Ea. a. p. 

Price of TOO maands of at i:-. 3 
297 O O per rnniiud ... ... .*500 O O 

Cost, of roliiiing ... ... Cn O O 

77 5* C ..ProCt ... ... ... 1*1 5 O 

2 0 0 

;{7C 5 6 , Total ... 370 5 6 
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period during which his money rcinuius sunk in the business. It is obvious that 
a further margin of proiit will only accrue if the gur can bo had at a lower, or 
chini and chotd sold at a higher, price. Those facts go to prove that so long 
ns chini sells at the low price of Rs. 0 per maund, the refiner’s business cannot be 
a profitable onej' unless gnr sells cheaper than Ks. 3 per maund, which, on 
the’ other hand, cannot take place ox-copt at the expense of the cultivator’s profits. 
11. — ( a ) Mamifacturc of “ hhdn.d ” — ^ 

(i) licl-rdh . — One hundred njaunds of hel-rdb has been found to produce 

26‘1 to 35 maunds of hh&nd. ^Vith reference to figures, compiled 
from five j'oars’ accounts of several refiners, the average outturn of 
hhdnd pej* hundred maunds bf hel-rdb conM;;s to 31. llalf of this 
may be counted as rdm or *phul (firkfr' clast Midad), one-fourth as 
odhnutd (second class), and tlie rei^t us tarawii.chd (third class). 

(ii) Sdiv rah. — Itdh manufa<jtured* ul\der the sdir system has been found to^ 

produce 28 ppr cent, of hhdnd. • « • 

Tlie percentage of shiru in rdb in general lias' varied from 50‘3 to fiO 9 
according to the quality of the rdb. The average percentage of sh'ird in bel-rdh 
has been found to bo 52 5 and in sdir-rdb 55. 

(b) The cost of reUjuing the sdir and the hvl-rdh is uniform. It varies from 
Re. 0-2-3 to Re. O-G-9 per maund. Taking all tlie accounts into consideration 
the average cost may be pv.t down at Re. 0-4-0 per .maund of rdb. 

( r) The. ref tier's profit . — With these data in our hands wo may now calculate 
the profits of u refiner supposed to work his factory with his own capital, pur- 
chasing bcl-rdh at Rs. 3 and sdir-rdb at Rs. 2-14-0 a maund (the average rates 
prevalent during the past few years) and selling the hhdnd manufaqtured from 
them at Rs. 8-12-0 and Rs. 8-8-0 a maund, jcspectively, and the shird at 
lie. 1-8-0 per muuud. His accounts will then stand as follows : — 


Price oF iil mniindH t>r hhdnd rfi- 

Its, ft miiuml 

of 02 mauntiii oi ut. lie. 1-8-0 

u mauud 


lls. a. 
271 0 

78 12 


rUrdb, 


EXPKNniTUllIC. 


1>* 

0 

0 


Prirc of 100 niauHda of rdh at Ivs. 8 
j)cr uiniiruJ ... ... ... 

(■nst of retiniii^ 

Eroiit 


Jls. a. 

800 O 
25 O 
24 12 


V- 


0 

O 

0 


Total ... 84 2 12 0 


Total ... «49 12 O 


1;eceii*t6. 

Its. 

Price of 28 tnannds of khdnd at Rs, 8-8-0 
ft muund ... ... ... 288 

Price of 55 mauudb of Bhird at Re, 1-H-O 
ft uiuuud ... •«. 82 


Bdir^rdh, 


ft. 


P- 

0 

O 


EXI’ENDITURE, 


• lls. 

Price of 1 00 mauudb of rdh at Rs. 2-14-0 
ft Tuftuiid ... ... ... 1>.S7 

C.V>st of reliuiug ... ... :>r> 

1 rvlit ••• ... ••• 8 


ft. p. 


8 0 
O 0 
0 O 


Total ... 820 8 O 


Total ... 820 8 O 


It appears from thg first account that the refiner gains Rs. 24-12-0 on his 
investment of Rs. 325 and from that of the second Rs. 8 on an investment of 
Rs. 312-8-0, i.c., per cont. in the former case and 2J per cent, in tho latter. 

In order to enable the reader to form* a clearer notion of tho details of tho 
refining business, we subjoin two statements (A undB), r/bichhuve been prepared 
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with great cure from tlio real acuounts for a number of years of selected manufuo* 
turers of chini and khdiid in dilTorent districts whose books appeared to be most 
reliable. These statements show the variations in the quantity of different 
products and the amount of profit and loss according to different qualities of tho 
refining materials used, their rate per muund^ and the cost of* manufacture in 
each year ; — • 


A . — Sfatonicnt filioiriug certain particulars of the makers husincss. 
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A i^eraf/c prlxir pnv niapfid. 
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a> t*. 

Ip «-! ca 
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a* 

a> t>» 
cs 



• 









c ^ 
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«+-i w 
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P 
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hin 

i. 

Choi 

d. 
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1 

• 
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o ^ 

o 


<-j ^r; 
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rr. cd 
« rj4 



• 



Uh. a. !».. 


a. 

V‘ 

Us 

a. 

!»• 

Us. 1 ^. 

1‘* 

ila, a. p. 

Us. 

a. p. 





‘2 15 0 

« 

n 

11 

fi 

la 

1 

0 10 

0 

•r* 

5 

1 2 

18'Jl 

I8v»r» 




2 12 1 

!> 

<; 

7 

1 

7 

0 

0*]0 

1 

la 0 r> 


... 


Jaunpur 

n. L. r:..^ 

i 

1 

:t j r» 

2 () f* 


2 

8 

0 

0 

1 

1 

8 

12 

•I 

*0 

0 8 
(> D 

.a 

r» 

11 G 10 

1 1 9 O 


... 

j.sim; I 



1 

1 - 

il 1 0 

8 

12 

0 

• 1 

12 

7 

0 8 

1 

] 1 10 


!.*! 

J!S!»7 ) 



1 

d 1 G 

■ y 

a 

4 

M 

ir. 

4 

0 7 

a 

... 

0 

Vo 7 

iBlt? 

A/.jimparh ... 

8. R. A.... 

* 

2 10 lo! 


a 

*J 

oJ 

12 

(» 

0 9 

1 1 

9 n 9 





Jaiiikpur 

li. li. ... 


H n 1 j 

y 

*p 

G 

1 

14 

r» 

0 8 

r» 

• « • 

o 

Va 7 



Azifciiigarli 

s. U. A.... 


:> 4 ii\ 

S 

12 

1 1 

1 

12 

0 

0 7 

G 

4 1*1 7 





\ 

K. r. ... 


2 2 4 

8 


0 

1 

lf> 

4 

0 G 

a 

• # • 

8 

1 7 


SulLiliiprir... • 

(j. a. ... 
L. a. ... 

• 

4 21 

:! 1 :t| 

8 

7 

t> 

aa 

8 

1) 

1 

1 

10 

0 

4 

lo 

0 G 
• 0 9 

9 

• 

11 

12 

a 0 

8 4 



( 

T. a. ... 


0 oj 

7 

7 

•> 

1 

1> 

7 

0 G 

G 

... 

8 

12 2 


11 - — Sifitement showiufj certain particulars of the khdnd ’’ ^nakcr^s business. 


Year 


■ 

• 

Diutrict. 

Nnmf* of 

riitiuer. 

• 

1 

A rerap^ pri rv per 

ft 

viavnd. 

bo 

P . 

tp ® 
a, P 

i-t cC 

u-i 3 

o 

u. 

U; 1* 

O Cu 

Profit on every 

11 s. ]«f0 of re- 
finer's outlay. 

fc* aj ^ 

QJ W 

t- 

1> c P 

P o ® 

C' ® 

A '»-> 

cr , <1* 

r/j -3 

O Cu • 

M 

Remarks. 

Hah, 

• 

Khdnd, 

Shird, 

• 










■ 










Us. a. p. 

|Uh. a. ]). 

Us. a. p. 

Uh. a. p. 

Uh. a. p. 

Uh. a. p. 


1895^ 


1 

r 

K. a.... 


2 12 1 

8 4 0 

2 G a 

0 2 1 1 

i:5 15 6 

... 


1895 





r' 

a 0 1 I 

10 14 11 

1 G 8 

0 n 7 

17 8 10 



1 H'iO 






2 1 r» 9 

8 1 !» 

1 0 2 

0 a 2 

... 

2 \2 r, 


1897 

t 





2 1 0 a 

1 9 2 5 

1 la 0 

0 G 8 

29 14 G 

« • « 

G fi i n c? 11 e 


1 

i Shfilijn- 

1 , 





1 




r.li iolly t<» low 



; hdui>nr.*] 

i 

15. V. 


• 






j>rioe of rdh 













a )i (1 h i ^ a 













j j> r 1 c e o f 













! kkdnd. 

1898 





L. 

a 11 G 

8 12 J 

1 la 0 

<) 4 1(» 

... 

9 5 •! 


J89SJ 


L 

K. L.... 


a 1 1 

8 12 1 

l*‘l o 

0 2 7 

... 

9 nil 

• 


It will aj)pear from these statoraents that there Jias been a loss in the 
refining business continually since ISDG. The only eifCeption is the case of 
S. II. A. of Azamgarh, who, however, worked his factory with his own capital, 
and had to j^ay no interest in 181)7. In 1898 part of his. capital was borrowed, 
and in that year the prftfits declined proportionately. • In the case of all other 
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refiners the business was carried on with capital borrowed at different rates of 
interest. The loss during the past few years ma^’* be traced to two causes — 
the low price of the finished product and the high cost of tho raw material. 
The former is due to the competition of foreign imported sugars, sold at«a 
low price and vety attractive in appearance. As the result of these losses the 
prices offered for gur and r&h during the season of 18f>9 were distinctly below 
those of the preceding year, thus transferring to the cultivator part of the manu- 
facturer’s loss. At tho present timjs the condition of the industry ip unsettled ; 
things cannot continue permanently on* tho present footing, and if the price of 
the refined product cannot be raised, tho price of gur and rdh must fall, thus 
diminishing the cultivator’s profits and* tending to reduce the area under the 
crop. 


CHXPT]BIt XI. 

The QXTANTiTV or sugak rutmiicEn anu oonsumeu in the IJiviTEn Provinces. 

IIeeerence has already been made in the chapter on races of sugar- 
cane ( ride page 28 ) to the crop-cutting experimeirts which we carried out with 
a view to determining tho outturn of raw sugar in each district. By far the 
largest number of #heso experiments were in making gur, a few of them were 
m ade in the preparation ol rdl>, and fewer still in tho manufacture of stkakkar. 
The results of the experiments are embodied in a number of statements which wo 
subjoin. 


Statement A. — Shotving the at'cragc outturn of “ gur ” jyer acre in each district. 


m 

Kamc of diatrict. 

Number of experi- 
ments carried ont. 

1 — 

TotuI area experi- 
mented on (in 
square yards). 

Averar/iJ yirld per 
vuiundu . 

a lire i n 

J^Kreentage 

if— 

• 

Weight 

of 

cane. 

Weight 

of 

juice. 

% 

Weight 

of 

gnr^ 

J nice 
in 

caiic. 

Onr in 
juice. 

Out in 
cuue* 

Debra Dun 

... 

«> 

«().% 

27500 

200H4 

33*71 

73-03 

1 6-78 

.-XOiBar- 

Halifiranpnr ... 


12 

6.M08 

304 87 

1S7-23 

29*93 

81 •15 

15 99 

»-82 

MazaiTarnagar 


S» 

3.872 

4 1 G-fiy 

222-18 

39*42 

53*32 

17-75 

9*46 

Meerut 


7 

3,i4(; 

390-87 

230*08 

39* 13 

81 * 1 8 ^ 

18*37 

]<T-01 

Dulaud,sb»br... 



388 

295*25 

IGl -87 

• 31*41 

54**83 

19 40 

10-6-1 

Aligarh 



1,152 

255*83 

liU-18 

28 17 

51 ‘27 

ly-j 1 

10‘22 

Muttra 



aoK 

;i;i2-Jo 

152-1 G 

27-74 

■15 81 

1 8 *54 

8G8 

Agra 


u 

4 

378-90 

201 -72 

I 32*4 4 

5.3-21 

irro7 

8-5G 

Farrukhabad... 

... 

27 

12,7IS 

25 1 •()8 , 

.128*27 

25*13 

50 98 

19 59 

»-98 

Maiiipuri 

« • • 

4 

1 Ai>2 

2X3-08 

1 15-84 

DM 8 

1 54 27 

J 1 81 

y-14. 
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3 

l,;ir>2 

207*00 

101-43 

17 02 

■ 4 9-00 
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. 8-22 
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• • • 

*2 
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129*63 

20-2(i 
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1 I 5 412 

8:58 
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n 
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178*15 
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8-67 
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« 
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2,420 

315-72 
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30 77 
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... • 

Ha 
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19*59 
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15-15 
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Gawnpore 
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■ 
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268*76 

150*28 

23*07 

c 

55*95 

15 35 

8-68 
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Statemknt a. 
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StatkMKNT — Slioicimj the huj/u ftl onthirn of “ gur” in certain districts. 
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Statkmknt C. — Shoti'iiKj the nrcrayr out/nrn of rdh” in the ciiief rdb” 

j) rodnc iiuj d i.s I rictii. 
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Gorakhjuir 

I’aritSiUii 

C J 


2 12 
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fetutemoiit A givoB tho uvorago outturn of (jur por acre in each district. 
In determining those averages wo have not included tho ligure^s of tlio ex]>ori- 
monts in which the outturn of exceeded oO niaunds per acre, A\ o heliovo 
that outturns beyond this limit are oVitainod only in very c>xooptioiial cases 
under particularly high cultivation and specially favourable’ conditions. Tho 
inclusion <jtf these extraordinaril 3 ' high figures would havci in inan^’' (ais(\s vitiated 
our averages and given tho reader a (piito iiiisl(?adiiig notion of t.ho sugar- 
producing . caf)acity of several districts. ^Tlio figuros, thougli not therefore 
included in the avernge^/»liave been shown *separu tel y in Statenioiit Ji, in order to 
onahlo the rtaider to forru an i<lea of tho liighost outturns wo have obtained 
in certain districts i^i spffciul cast^s^. 

Tn Staterneiit ft we ha^(‘ sliown ^similurly tho uvcu*ago oiitturn 


of rd/> in tlio rcift-producing distrit}4,8. The avtu’agos are based u])Ou outi 
“exceeding r>() inaunds per a(u*e. Tli5 results of e\])erimonts in' whic 


]»er acre 
Lturns not 
;])erimonts in wliich higbor 
outturns wore obtaiTTial Iijuvo for reasons quoted above boon noted in *Stato- 
merit J). 

^ • 

Statement 12 gives tho outturns of shaJ^kar por aero in the districts where 
experiments in the raanufacturo of that product could be oarrital out. 


Witli roforeiicc to Statement A, it should bo observed that in districts 
where tho number of expcudmoiits in tho manufacture^ of (jiir was insuflioient to 
justifj^ a proper estimation of the average outturn of tlio district and tho juice 
had in most cases to be nocessaril}^ boiled into rdh on account of objection on tho 
part of cultivators to whom the crops under exporimont belonged to having tho 
juice made into (nn\ the produce of rdh was calculated in terms of (jnr and tho 
jdeld of (jur thus arrived at iiJk^iludtul in the average of tho district, Samjdes of 
rdh differ somewhat in consistimc)% and so do tlie various forms of (jar. Tho bcl* 
rdh is gonorally fliiickor tjian the i<6ir-rdh^ uiid in ease of the latter dharhaud^h is 

• . I • 

never so thick as handhaadn.. 


Among tho various forms of ja7\ jtdrl is alwaj^s softer than tlie hhrii^ and 
contains more moisiuro. Mafhid is gmierully harder than tho common Idudi and 
contains loss moisture. 

Thus it is somewhat didlcult to establish a delinito mathematical ratio 
beUR'oen the j^'oduco of rdh and jar; but it may safely bo reckoned that tho 
quantity of juice ^sullicient tT) ^Mold 10 of rdh will produce about 1) of jar or 8 of 
$ih(iL'k((}\ Our c.alculations for Slatomoiit A are based on those ligvi/es. 


Having ascertained by crop-cutttng x^xperimoiits tho uvoi’agc out turn of jar 
fn each district as shown above in Statement. A, wo may now ])r(»ceed to d(‘terftiino 
tbd total amount of ////y’^liat. tliesi* l*rovincos mav bo ox})eoto(I to ])rodu<’(^ in a fairly 
good agricultural j ear and tlio avoragt^ outturn ]»er acra for each division ; the 
outturn during tho ^^ear for each district being obtained b}^ multipljdng tbo 
average for tho past 12 ^u^^ars to lSfl7-98 of the area unch^r cano 

cultivation n tho district hy tho average outturn pea* acre in the district as 
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asoortaincd by our crop-cutting exporitnonts. The calculations arc shown in the 
following table (Statement I") ; — 

Statement F. 


District. 

Average* area 
iindc!!* siiganraii# 
cnltiv'atifm for 
11* years.’*’ 

Average 
yiebl of //a?* 
I)er acre. 

0 

AvoratM» t ot al 
annual outturn 
of f/n7\ 

Average 
yield of //i/r 
for each 
f division. 



4 

Acf es. 

« 

Mds. 

4 

Mds. • 

B • 

Mas. 

Dclirn Dfin 

... 

1 ,4 ‘.M) 

54 

C 

48,580 


SSjilnlruii pur 

... 

1 1 

50 

12,45,0!)() 


3Muv::i JTnniu^ar 

... 

r»7,i 17 

5!) 

• 1^*1,17,505 


IVtff'riit ... ... 

c. .. 

1 .oi:.r..vj 

‘ . . aV* 

4 1 ,55^*»( Mi 


DulaiHlshahr 

... 


51 

* 


Aligarh 

... 

;bH82 

20 

1, 01^052 • 




5 




Total, IMccrut Division 

... 



^>^.S,8fi.802 

3C 

J^Xuttra ••• 


• I.MIO 

2S 

:u;,;) 0 o 


Agra 

• ♦ « 



3 .<»r,52o 


Karrukhabad 

... 

1 7,r»()i> 

25 

4,40,225 


Mainpuri ... 

**. 


•3 0 



KtuNviih ••• 

.. . 

!b7:t2 

37 

i.(:r.,444 


iLhtali ••• 

... 

ii.f.yr. 

20 



c 

f 


• 



Total, Agra Division 

• • • 

50,242 

... 


V? 

Darcilly 

« « * 

54, OIK) 

2S 

3 5,.50,:{20 


lb j nor 

• • • 

ris,2«s 

51 

21,10,M2S 


liudavin ... 

• •• 

2;{.50O 

20 

0,12,500 


JV^oradabad 

... 

50.r>s '1 

50 

1*I,!»7,11M> 


jbh n i i j a. h a n p u r ... 

... 

52,270 

• 54 

3 7,77,180 


I'ilibiiit ... ... 


;to.:u)i) 

32 

13,01,888 


Total, Jlohilkhlind Division 

... 

2,5H,70fe^ 

» 

• 

••• 

• 

88,50,500 

31 

Cnwnpiorc ... ... 

4 

... 

s»,94() 

25 

2,28,020 


I'atolipur ... 

• • • 

4 ,S7 0 

20 

3,2*i,770 


Initlida. ... .« • 

... 

:u) 

• •• 

... 


Dandr)»ur.-. 

... 

2,075 

24 

71,100 


A)bibMl)u<l ... 

. . . 

32.005 

54 

4,50,512 


.Ihdnsi 

• • • 

1 ,24 ♦» 

20 

52,21)0 


ualuuii 

... 

J ,088 

2S 

5U,401 

• 


Total, Allahabad Division 

... 

:j2,s]s 

— • — 

0,20,008 

28 

Do^nres 


2 o‘v;;i 

55 

7,08,085 


l^lirza]>ur ... 

... 

IO,JS40 

27 

‘ 2,02.8 12 


tlauTipiir 

. « • 

52 125 

28 

1 1,07,000 


CJbuzipur ... ••• • 


:n ,07!) 

5!) 

c 32,4 7,181 


Dulliu ... ... * 

• 

... 

50,005 

4S 

37,57,010 


Total, HonaTcs Division 

... 

l.ny.o^G 

. 

... 

54,75,048 

55 


• itiy(i-fc.7 to isyr-'js. 
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Statkmknt I' — ( concluded J. 


District. 


Average area 
uiider Htigiireanc) 
cultivation for 

Average 
yieltl of r/w 7 * 

Average total 
annual oiitturu 

Average 
yield of ffur 
for caeh 




12 years. 

per acre. 

of f/n?\ 

division. 

ft 




Acres. 

Mds. 

Mds. 


Mds. 

Gorakhpur ... • 

• * • 


71,801 

.17 

26.68,867 



liasti ..I . 

... 

... 

42J0I 

» ;io 

12,64,830 



Azamgarh ... 

-• •• 

... 

74,7Jy • 

. 46 

36,62,666 

• 



• 

Total, Gorakhjjur 

DivUion^s 

• * • 

1,81^^74 1 


72,86,012 


88 

♦ 

\ • 



* 

1 



• 








Aim ora ... • 


. 


m mm 

« • • 



Garhwal ••• 

KaiSi Tal 

... 


*'54.576 

• •• 

• 21 1 






- 









m 




Total, Kumaun 

Division 


4,876 

• 

1,02,396 


21 

Dneknow ... 


< 

4,261 

1 84 

1,14,534 



Dnao 

... 


16,11)1 

29 

4,40,639 



Xlae it are 11 ... 


... 

4,804 


1,39,316 



Kitiiftur 

• •• 

... 

:i0, 1 21 


• 9,94,092 



Hardoi 

• •• 

... * 

26,766 

32’" 

8,6r.,r>12 



Kheri 

« « • 

... 

66, 1 66 

28 

10,12,664 

• 


Total, Lucknow Division 

• 


1,17,2911 

... 

35,87,567 


30 

• 

Fyzabad 



1 

41,009 

33 

1.3,63,297 



Gonda 

••• ft 

... 

21, 1.^7 

22 

4,66,014 



Babraicli 

1 

• . • 


28 

97,680 



Snltfiiiipnr ... 

• 

••• 


60 

6,09,330 



Parltihgarh ... 

... 

• « • 


41 

6,16,616 



Bara Buuki ... 


... 

26,:ir>4 

*80 

7,90,620 



Total, Fyzabad Division 

... 

1,24,872 

... 

88,31,457 


30 

Total, D. r. of Agra and Oudh 

... 

12,12,614 

66t 

4,02,08,639 


... 










* J88i; oi to 181)7-08. 


t Average lor the whole Province obtained by dividing the total outturn by the total 

area. 

It will appear from the above slateibent that the highest average outturn of 
gur, iiaTiiely luauuds per aero, is obtained in the Gorakhpur division, wliere 
abundance of natural ^uoisture in the ground and richneas of a heavy, deep loam 
specially favour the luxuriant growth of sugarcane. MofOover, J;he high outturn 
may be justified by*the superior quality of the races of cane, viz., Pool’d, Sernjd, 
Panadhi, and Mango commonly grown in that division. 

28 
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• Tho next beat outturn (36 maunda per aero) is got in the Meerut Division. 
This may be attributed to tho deep tillage usually resorted to in tho division, tho 
facilities of canal irrigation, and a generally advanced system of agriculture, aa 
well as to tho superior quality of the canes grown in the division, especially tho 
ilhaur cane, which is famous for its high outturn, and to tho efficiency of tho 
ironc mills commonly used. Tho Benares Division comes next, with an average 
outturn of 35 maunds per acre. Here the cultivator is very industrious, tho 
soil and climate romarljably suitable, and the races- of cane cultivatea, especially 
the Iteofd and tho Pausdri, arc most' adiyiirable. Besides, tho lichejl three-roller 
mill is largely used in l^lallia and Ghuzipur, and it extracti^ a very high percentage 
of juice. , 

The fertile soil 6f the llohilkhand Division 8po<*ia]*y su' table for cane 
cultivation on account of much natural moisture in it, tho crop in places being^ 
grown even without irj'igation : for exa 5 a]^c,*in tho khddar lands of Bijnor and ^ 
in parts of SliAhjahiinpur. This division produces the uy/frago outturn of 34 
maunds per acre. 

Tho Allahabad Division includes the distrit^ts of Bundelkhand, where the 
soil is too heavy and tho means of irrigation too limited for successful cultivation 
of sugarcane, tho races of cane grown being also poor ; and these circumstances 
bring down tho average to 2S maunds per acre. 

In Oudh the general av^erage is 30 maunds. Tho soil is rich enough, tho 
climate quite suitable, the cultivator works hard, but tho cuttle are generally 
weak in tho cane-growing parts of tho rrovinces : the tillage is therefore defective 
and tho sources of irrigation are limited. Tlioro is no reason why, Avith improved 
tillage and bettor means of irrigation, Oudh should not produce more sugar than 
it does. *■ 

The outturn of tho Agra Division is as low os 22 m unds p^r acre. This is 
in all jirobubHity duo to tho sandy nature uf the soil and tho poor kinds of cane 
commonly grown in that division, 

Tlie only district of tho Kuraaun Division in which cane is grown is Naini 
TuL Here the soil i» unsuitable and tho tillage irnporfoct. But our experiments 
and observations in this district liave boon too few to justify our drawing any 
definite conclusions aboxit its sugar-producing caj)aoity* 

The average outturn of guv per aero for the whol^ province caleulalod in the 
above manner comes to 3^1 maunds por acre. Tho total jjroduco of (jiir in the 
TJnitod ProvincGs in a year amounts to over four crorcs and two lakhs of maunds. 
Knocking oil* the fraction to make an allow^^^nce for the cane that is cliowod, the 
total yield of tho country may be ])ut down roughly at four crorcs of maunds of 
worth between 10 and 12 crorcs of rupees. <■ 

OoNdlMPTION or K.WV ANM) UKFINKO SUGARS. 

f 

It is very difficult to calculate with any pretensions to ‘strict accuracy tho 
quantity of raw sugar that is oousumed *auuuully in its natural state in thoso 



TTnited Provinces of Agra and Oudh. 


Ill 


Provinces and the quantity that is refined, as no reliable data on which su6h 
cale'^ations could be based are available. But from the knowledge we have 
acquired of the details and general features of the sugar industry in the various 
sugar-producing tracts of the country in the course of our enquiries, we think wo 
cannot be far wrong in assuming that one-sixth of the total outturn of raw sugars 
calculated in terms of gur is refined in the Meerut Division, one-half in Ildhil- 
khand, oue-\hird in Benares, one-half in Gorakhpur, one-sixth in Fyzabad, and 
one-twelfth m the Lucknow, Allahabad, and Agra Divisioifs. The outturn of tho 
Kumaun Dlviijion, which is not a sugar-rgfinflug tract, may bo treated us all eaten 
The subjoined tahle based on tho above assumptiivi shows tho estimated 


raw. 


quantity of-z/ar refined in each division i- 


^ . .. 

It i — • 

- 

• 



% 

• 

Name 

o£ diviBion. 


Ttjtal on i t urn of 
gw in the 
d^v'i.sion. 

Fractioiial 
paft retiiit;d;.^ 

Quantify of gur 
ro lined in the 
“ division. 










• 

• Mds. 


Mds. 

Meerut 

« m > 


88,.SG,80:i 

1 

1 0 

14,81,133 

Agra 

... 

... 

1 

12,24,87:5 

1 

] ,02,073 




# 

' 1 

V 

1 


Koliilkhaiul 

• 

• » • 

88,00, ;j (50 

4i, 18,18:1 

Allahabati 

... 

• •• 

j).2(>,oys 

\ 

ri 

7(5, <>71 

• 

Goraklipur ^ ... 

• •• 


72.8t;,012 

1 

•> 

.^(;,4 3,021 


a 



1 


lAuiknow 

! 

• 

... 

:».7i,87,rif>7 

1 

12 

2,98,1X5:? 

Kyzabaci 

Vi 

• 

:5S,;5i,iri7 

• 

1 

G 

1 

;; 

• ri,38,r»70 

UoiiarcH 

••• 


r>4 ,7:i,i.^48 

18,24,310 

Kumaun 

... 

... 

1 ,02,:50G 

1 

... 


"rotai 



— 

1,25,12,072 


• 






The quantity that undergoes the process of refining is tlius rougliL about fivo- 
sixtocutlis, or a little over one-fourth ^f the total outturn of gur actuidly available 
m the whole I’rovinco, which has already Ireeu assumed to he four (u ores of imuinda 
in -round riuitihers. Deducting from it the (piantity refined pliin 30,0-1,022 
maunds, which is the a^^rage of tho annual net exports Ioc Hk) past 12 years (1880 
to 18UB), according to the statistical records of tho Agricullural Dopurtmout, tho 
net quantity of consumed in tho raw stale comes to 2.38,23,100 maunds. 

Dividing the latter figure by 4,00,05,080, tho ’population of these Provinces 
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af^oording to tlie oensus of 1891, the consumption of gur amounts to about 
20 seers per bead of population per annum. 

Similarly, tbe consumption of refined sugars per bead may be calculated at 
about three seers per bead por annum, assuming three maunds of gur as equivalent 
to one maund of refined sugar, and making allowance for tbe net export of refined 

I 

sudar, which, on tbo average of tbo past 12 years, amounts to 8,48,188 maunds. 

o I 





